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IDENTIFICATION OF ESSENTIAL GENES IN PROKARYOTES 

Sequence Listing 

The present application is being filed along with duplicate copies of a CD-ROM marked 
"Copy 1 » and "Copy 2" containing a Sequence Listing in electronic format. The duplicate copies 
of the CD-ROM each contain a file entitled SEQLIST_FINAL_9PM created on March 20 200] 
which is 37,487,912 bytes in size. 

Background of the Invention 
Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 
infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. They believed that infectious disease 
caused by bacteria finally had been conquered and that markets for new drugs were limited. 
Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
becomemore frequent TheUnited States Centers for Disease Control announcedthat one ofthemost 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 
Staphylococcus aureus (staph). This organism is commonly found in our environment and is 
responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 
when what are presently considered minor bacterial infections are fatal diseases. 

Over-prescription and improper prescription habits by some physicians have caused an 
indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

The bacterial pathogens that have haunted humanity remain, in spite of the development of 
modern scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
mcreasmgrnreat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 
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Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
• 5 compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, and the average time from laboratory to patient is 15 years. Improving this process, even 

1 0 incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 

Newly emerging practices in drug discovery utilize a number of biochemical techniques to 
provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 

1 5 against these targets would result in the inactivation of the cell or microorganism. Once a target is 
identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 

20 discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 

25 the target by using computer modeling techniques. Furthermore, in cases where the function of the 
target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 

30 such molecular targets are urgently required. 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
scalded skin syndromes. Staphylococcus aureus can cause serious systemic infections such as 

35 osteomyelitis, endocarditis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poisoning, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
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identified, including those that are now resistant to all available antibiotics, thereby severely 
• limiting the options of care available to physicians. 

Pseudomonas aeruginosa is an important Gram-negative opportunistic pathogen. It is the 
most common Gram-negative found in nosocomial infections. P. aeruginosa is responsible for 16% 
of nosocomial pneumonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as" 
neutropenic cancer and bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and lethal 
pathogens responsible for ventilator-associated pneumonia in intubated patients, with directly 
attributable death rates reaching 38%. Although P. aeruginosa outbreaks in bum patients are rare it 
is associated with 60% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa, which is responsible for high rates of illness and death. Current antibiotics work poorly 
for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:55 1-560; 
references therein). 

The gram-negative enteric bacterial genus, Salmonella, encompasses at least 2 species. 
One of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The S. enterica human pathogens include 
serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella 
is a very serious problem. In many developing countries, S. enterica sen Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 
caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 
species" Clin. Lab Med. 19(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some S. enterica serovars (e.g. Typhimurium) cause a localized infection in the 
gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S. enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica sen 
Typhi. In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many detenninants 
of virulence in animals and humans. Salmonella is interesting in its ability to localize to and invade 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellularly in membrane-bound vesicles (Wallis, TS and 



-3- 



WO 01/70955 



PC17US01/09180 



Galyov, EE 2000 "Molecular basis of Salmonella-induced enteritis." Molec. Microb. 36:997-1005; 
Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella," Chap. 149 in 
Neidhardt, et al. eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 1 52 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
5 but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

The gene products implicated in Salmonella pathogenesis include type three secretion 
systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 

1 0 "traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of £ enterica ser. Typhi (see 
http://www.sanger.ac.Uk/Proiects/S typhi/ for the genome database) and S. enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 

1 5 Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram-negative enterics such as E. coli and have been a focus of biomedical research for the 
last century. 

Enterococcusfaecalis, a Gram-positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faeciwn generally accounts for less 

20 than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 
account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 to 15% of endocarditis cases (Huycke, M. M, D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 

25 intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 
and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

These reasons underscore the urgency of developing new antibiotics that are effective 

30 against Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, and Enterococcus faecalis. Accordingly, there is an urgent need for more novel 
methods to identify and characterize bacterial genomic sequences that encode gene products 
involved in proliferation, and are thereby potential new targets for antibiotic development. Prior to 
the present invention, the discovery of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

35 pneumoniae, and Pseudomonas aeruginosa and Enterococcusfaecalis genes required for 

proliferation of the microorganism was a painstaking and slow process. While the detection of new 
cellular drug targets within a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
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pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis cell is key for novel antibiotic 
development, the current methods of drug target discovery available prior to this invention have 
required painstaking processes requiring years of effort. 

Summary of the Invention 
Some aspects of the present invention are described in the numbered paragraphs below. 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 
complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3. The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is complementary 
to at least a portion of a nucleotide sequence of an RNA required for proliferation of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a sequence 
15 of nucleotides encoding more than one gene product. 

5 . A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs. : 8- 
3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

20 6. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 

obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus ' 
fianigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Biirkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida h-opicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonoirhoeae, Neisseria 

meningitidis, Nocardia aster aides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 

35 dysenteriae, Shigella flexneri, Shigella sonnei, Staplrylococcus epidermidis, Streptococcus 

pneumoniae, Streptococcus nutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 
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7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coll 

8. A vector comprising a promoter operably linked to the nucleic acid of any one of 
Paragraphs 1-7. 

5 9. The vector of Paragraph 8, wherein said promoter is active in a microorganism selected 

from the group consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida h-usei, Candida kefyr (also called Candida 

10 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

1 5 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteur ella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

20 Shigella sonnet, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutatis, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

1 1. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
25 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5' noncoding region, or 3 5 noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

12. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said antisense 
30 nucleic acid is complementary to a nucleic acid from an organism selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida fropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
35 dubliniensis, Chlamydia pneumoniae, Chlamydia frachomatus, Closfridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Coiynebacterium diptheriae, Ciyptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster aides, Pasteurella haemofytica, Pasteur ella 
multocida, Pneumocystis carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella' 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnet, Staphylococcus epidermidis 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitis, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 13. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said nucleotide 

sequence is complementary to a nucleotide sequence of a nucleic acid from an organism other than 
E. colu 

14. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 

15 SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs, 8-3795, the nucleotide ' 
sequences complementary to SEQ ID NOs, 8-3795 and the sequences complementary to fragments 

20 composing at least 25 consecutive nucleotides of SEQ ID NOs, 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 
obtained from an organism selected from the group consisting of Anaplasma.marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 

!5 Campylobacter jejuni, Candida albicans, Candida glabrata (also called Toruhpsis glabrata), ' 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida b-usei, Candida kefyr 
(also called Candida pseudotr-opicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium Botulinum, Clostridium difficile, Clostridium per -fringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

0 Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemofytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, Salmonella cholerasuis, 

> Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Str-eptococcus 
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pneumoniae, Sfreptococcus mutans, Treponema pallidum, Yersinia enterocotitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

17. The nucleic acid of Paragraph 15, wherein said nucleic acid is obtained from an 
organism other than E. coli. 
5 1 8. A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

19. The vector of Paragraph 18, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism selected from the group consisting of Anaplasma marginale, 

1 0 Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Tondopsis 
glabrata), Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudoti-opicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium Botulinum, Clostridium difficile, Clostridium 

15 perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

20 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

25 Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21. A host cell containing the vector of Paragraph 18. 

22. The vector of Paragraph 1 8, wherein said polypeptide comprises a polypeptide 

30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino acid 
sequence of any one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 or a fragment 
comprising at least 5, at least 1 0, at least 20, at least 30, at least 40, at least 50, at least 60 or more 
than 60 consecutive amino acids of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candidakefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Stapliylococcus aureus, Listeria monocytogenes, Moxarella catairhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 

25 and any species falling within the genera of any of the above species. 

. 27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism other than E. coli. 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 1 0, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters!* 

29. The polypeptide of Paragraph 28, wherein said polypeptide has at least 25% identity to 
a polypeptide comprising one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 or at least 
25% identity to a fragment comprising at least 5, at least 1 0, at least 20, at least 30, at least 40, at 
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least 50, at least 60 or more than 60 consecutive amino acids of a polypeptide comprising one of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 as determined using FASTA version 3.0t78 
with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 

5 organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Tornlopsis glabrata), 
Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida fousei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

10 trachomatis, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coll, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

15 meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteur ella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimnrium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

20 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enter ocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. coli. 

32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

25 28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising a 
promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

30 34. The method of Paragraph 33, further comprising the step of isolating said polypeptide. 

35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 

35 obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fi-agilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
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Candida tropica! is, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kef,- 
(alsocalled 'Candida pseudoti-opicalis), Candida dubliniensis, Chlamydia pneumoniae, Ch^ 
trachomatis Clostridium botulinum, ClosMdium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Qyptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Su-eptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism other than E. coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800 
3806-4860, 5916-10012. 

39. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 
activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprisinga nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

40. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 
reducing said amount of a gene product in an organism selected from the group consisting of 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Tondopsisglabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Closuidium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Qyptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

41 . The method of Paragraph 39, wherein said method comprises inhibiting said activity or 
reducing said amount of a gene product in an organism other than R colL 

42. The method of Paragraph 39, wherein said gene product is present in an organism other 
than E. coli. 

10 43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 

comprising a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

44. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

15 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism selected 
20 from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 

Bacter hides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudofropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

25 Clostridium botulinum, Clostridium difficile, Closfridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

30 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasids, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

35 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 



-12- 



WO 01/70955 PCT/US01/09180 

46. The method of Paragraph 44, wherein said gene product is from an organism other than 

E. coli. 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 

5 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
1 0 activity is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

15 53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 

20 10013-14110. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 

25 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
compound or nucleic acid; and 

(b) measuring an activity of said target. 

30 58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 

selected from the group consisting of Anaplasma tnarginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

35 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacteriwn diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
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faecalis, Enter ococcusfaeciwn, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteur ella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcias aureus, Listeria 
monocytogenes, Moxarella catairhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
10 genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
other than E. coli. 

60. The method of Paragraph 57, wherein said gene product is from an organism other than 

E. coll 

15 61. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 

said activity is translation of said messenger RNA. 

62. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 
said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
20 transcription of said gene. 

64. The method of Paragraph 57, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

25 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ IDNOS.: 3796-3800, 3806-4860, 5916-10012. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

30 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
35 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 
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(b) contacting said sensitized cell with a compound; and 

(c) detenniningthe degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
whether said compound inhibits the growth of said sensitized cell to a greater extent than said 
compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

71. The method of Paragraph 68, wherein said Gram positive bacterium is selected from 
the group consisting of Staphylococcus species, So-eptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aiveus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase 
negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetellapertussis, Bur kholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella 
boydii, Shigella dysenteriae, Shigella flemeri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other than 

35 E. coli. 

78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed from an 
inducible promoter. 
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79. The method of Paragraph 68, further comprising the step of contacting said cell with a 
concentration of inducer which induces transcription of said antisense nucleic acid to a sublethal 
level. 

80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 
5 optical density of a culture growth solution. 

81. The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

10 83. The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012. 

85. A compound identified using the method of Paragraph 68. 

15 86. A method for inhibiting cellular proliferation comprising introducing an effective 

amount of a compound with activity against a gene whose activity or expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 

20 . 87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

25 least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

89. The method of Paragraph 86, wherein said population is a population of Gram positive 
bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

30 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 
Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a bacterium 
selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus 

35 RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a bacterium 
selected from the group consisting of Anaplasma marginale, Aspergillus famigatus, Bacillus 
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anthracis, Bacterioides jragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
5 Clostridium botulinum, Clostridium difficile, Clostridium perfi-ingens, Coccidiodes Unmitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
1 0 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
1 5 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

94. The method of Paragraph 86, wherein said population is a population of an organism 
other than E. coli. 

95. The method of Paragraph 86, wherein said product of said gene is from an organism 
20 other than E. coli. 

96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
25 selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutical^ acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of one 
30 of SEQ ID NOs.: 8-3795 comprises at least 20, at least 25, at least 30, at least 50 or more than 50 

consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

100. A method for inhibiting the activity or expression of a gene in an operon required 
for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 

35 NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 
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101. The method of Paragraph 1 00, wherein said antisense nucleic acid comprises a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100 5 wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Toridopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

10 difficile, Clostridium per fringens, Coccidiodes immitis, Coiynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Sfreptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 100, wherein said cell is not an E. coli cell. 

104. The method of Paragraph 100, wherein said gene is from an organism other than E. 

coli. 

105. The method of Paragraph 100, wherein said cell is contacted with said antisense 
25 nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 

population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 
population. 

30 107. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
35 acid such that said promoter directs the transcription of said antisense nucleic acid. 
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109. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

1 10. The method of Paragraph 100, wherein said cell is contacted with said antisense 

5 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 

1 12. The method of Paragraph 100, wherein said cell is contacted with said antisense 
1 0 nucleic acid by electroporation of said antisense nucleic acid into said cell. 

1 13. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 
comprising at least 10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 
nucleotides of one of SEQ ID NOs.: 8-3795. 

1 14. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 
15 oligonucleotide. 

115. The method of Paragraph 1 00, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

20 < a ) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
25 complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 1 16, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 

1 1 8. The method of Paragraph 1 1 6 wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioidesfragilis 
Bordetella pertussis, Biwkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida n-opicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Coiynebacteriwn diptheriae, Qyptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
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Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
5 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
119. The method of Paragraph 1 16, wherein said cell is not E. colt. 
10 120. The method of Paragraph 1 16, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

121. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

15 (a) identifying a homolog of a gene or gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 
which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
20 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
25 sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
30 homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 

from the group consisting of SEQ ID NOs. 8-3795 or a nucleic acid encoding a homologous 
polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
35 default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 
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124. The method of Paragraph 121 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 

. homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 8-3795 or the complement of said nucleic acid selected 
from the group consisting of SEQ ID NOs. 8-3795. 

125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 
selected from the group consisting of SEQ ID NOs. 8-3795 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Ccntdida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, ClosMdium perfringens, Coccidiodes immitis, 
Coiynebacteriwn diptheriae, Cryptococcus neoformans, Enter obacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasmacapsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhal is, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Sn-eptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

127. The method of Paragraph 121, wherein step (a) comprises identifyinga 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than K coli. 

30 128 - The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 
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13 1 . The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 121, wherein the step of contacting the cell with a 
5 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

1 0 134 - The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

135. A compound identified using the method of Paragraph 121. 

136. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

15 ( a ) contacting a test cell with a sublethal level of a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

20 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said nucleic acid. 

137. The method of Paragraph 136, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

25 138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus famigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulops is glabrata), Candida tropicalis, Candida parapsilosis, Candida 

30 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia frachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

3 5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vidgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catan-halis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staplrylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 136, wherein the test cell is not E. coli. 

141. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

142. The method of Paragraph 141, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

143. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staplrylococcus aureus. 

147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

148. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus Jumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Closmdiumperfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 149. The method of Paragraph 141, wherein said cell is not an E. coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than E, colL 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

15 1 52. The method of Paragraph 141, further comprising contacting the cell with an agent 

which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 

said antisense nucleic acid is transcribed at a sublethal level. 

153. The method of Paragraph 141, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 
20 154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-14110. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

25 3796-3800, 3806-4860, 5916-10012. 

156. A compound identified using the method of Paragraph 141. 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
30 product required for proliferation of said cell, wherein said gene product is a gene product 

whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
35 by acting on said gene product. 



-24- 



WO 01/70955 PCT/USOl/09180 
1 >«. The method of Paragraph 157, wherein said determining step comprises 



10 



15 



- - aicjj wiupnses 

determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than S a,d compound reduces proliferation of cells which have not been contacted with said agent 

159. The method of Paragraph 157, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragili 
Bcrdetellapertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalisj, Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridiumperjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster aides, Pasteurella haemolytica, Pasteia-ella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori 
Salmonella cholerasuis, Salmonella ent erica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurnon, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella 
boydn, Shigelladysenteriae, Shigella flemeri, Shigella sonnei, Staphylococcus epidermidis 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitis 
Yersinia pestis and any species falling within the genera of any of the above species. 

160. The method of Paragraph 157, wherein said cell is not an£. co/icell. 

161. The method of Paragraph 157, wherein said gene product is from an organism other 
than E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 
a gene or operon required for proliferation. 

163. The method of Paragraph 157, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

30 164. The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 

165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 
mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting ofSEQ ID NOs • 3801 
3805,4861-5915,10013-14110. 

1 67. A compound identified using the method of Paragraph 157. 
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168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid which inhibits the 

activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

1 0 (c) determining the degree to which said proliferation of said test cell is inhibited 

relative to a cell which was not contacted with said compound. 

169. The method of Paragraph 168, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 70. The method of Paragraph 168, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

171. The method of Paragraph 168, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides jragilis 

20 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia frachomatus, Clostridium botulinum, Clostridium 
difficile, Closti'idium perfringens, Coccidiodes immitis, Coiynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia col i, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Sfreptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

35 172. The method of Paragraph 168, wherein said test cell is not an E. coli cell. 

173. The method of Paragraph 168, wherein said gene product is from an organism other 
than E. coli. 
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1 74. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 

5 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

1 0 ( c ) determining the degree to which said test compound inhibits proliferation of 

said first cell relative to a cell which does not contain said antisense nucleic acid. 

175. The method of Paragraph 1 74, wherein said determining step comprises 
determining whether said first cell has a substantially greater sensitivity to said test compound than 
a cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 76. The method of Paragraph 1 74, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 
20 0) determining whether said second cell does not have a substantially greater 

sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 
substantially greater sensitivity to said test compound than said second cell. 
25 1 77 - The method of Paragraph 1 74, wherein said first cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Coiynebacterium diptheriae, Ciyptococcus 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enter ococcus faeciwn, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
35 gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 



-27- 



WO 01/70955 



PCT/US01/09180 



typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
5 178. The method of Paragraph 1 74, wherein said first cell is not an E. coli cell. 

179. The method of Paragraph 174, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

180. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ IDNOs.: 8-3795. 

10 181. A compound which interacts with a gene or gene product whose activity or 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 
SEQ ID NOs.: 8-3795 to inhibit proliferation. 

182. The compound of Paragraph 181, wherein said gene product is a polypeptide 
comprising one of SEQ IDNOs.: 3801-3805, 4861-5915, 10013-14110. 
15 183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 

. sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 
184. A compound which interacts with a gene product whose expression is inhibited by 
an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to 
inhibit proliferation. 

20 1 85 . A method for manufacturing an antibiotic comprising the steps of: 

screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 

25 manufacturing the compound so identified. 

1 86. The method of Paragraph 1 85, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

1 87. The method of Paragraph 1 85, wherein said gene product is a polypeptide 
comprising one of SEQ ID NOs:3801-3805, 4861-5915, 10013-14110. 

30 188. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 to said subject 

35 1 89. The method of Paragraph 1 88 wherein said subject is selected from the group 

consisting of vertebrates, mammals, avians, and human beings. 
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1 90. The method of Paragraph 1 88, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs. : 3801- 
3805, 4861-5915, 10013-14110. 

191. The method of Paragraph 188, wherein said cell is selected from the group 

5 consisting of Anaplasma margmale, Aspergillus fianigatus, Bacillus antlrracis, Bacterioidesfi-agilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudoh-opicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

1 0 difficile, Clostridium perfrmgens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurellahaemolytica, Pastewella 

1 5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeniginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimiirium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
20 Yersinia pestis and any species falling within the genera of any of the above species. 

192. The method of Paragraph 1 88, wherein said cell is not E. coli. 

193. The method of Paragraph 1 88, wherein said gene product is from an organism other 
than E. coli. 

1 94. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
25 one of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 
10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
30 nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs. :3 796-3 800, 3806-4860, 5916-10012, and the nucleotide sequences 
complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
35 3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 
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197. The nucleic acid of Paragraph 1 96, wherein said nucleic acid is from an organism 
selected from the group consisting of Anaplasma marginale, Aspergillus fiimigatus, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
5 Candida parapsilosis, Candida guilliermondii, Candida b-usei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomas, 
Clostridium botulinmn, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Coiynebacteriumdiptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcusfaecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
10 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carina, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
15 monocytogenes, Moxarella catarrhal, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the ' 
genera of any of the above species. 

198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
20 other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs, 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 

under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
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under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 
amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus Jumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida par apsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enter ococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
15 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolylica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flemeri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

201 . The methocf of Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 
amount of a nucleic acid encoding said gene product in an organism other than E. coli. 

202. The method of Paragraph 199, wherein said gene product is from an organism other 
than E. coli. 

203. The method of Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 
determined using FASTA version 3.0f78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

204. The method of Paragraph 1 99, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
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3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to 
a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 under stringent conditions, and a nucleic acid comprising a nucloetide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
5 3800, 3806-4860, 5916-10012 under moderate condtions. 

205. A method for identifying a compound which influences the activity of a gene 
product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 0 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

15 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

20 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

25 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

206. The method of Paragraph 205, wherein said gene product is from an organism 
30 selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida h-usei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
35 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
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Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseadomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flemeri, • 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enter ocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

207. The method of Paragraph 205, wherein said gene product is from an organism other 
than E. coli. 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
from the group consisting of a polypeptide having at least 25% amino acid identity as determined 
using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 

15 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

20 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, 
and a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 

25 NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

210. A compound identified using the method of Paragraph 205. 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
30 nucleic acid that encodes a gene product selected from the group consisting of a gene 

product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
35 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
10 whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 

NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 

1 5 organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigates, 
Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

20 trachomatus, Clostridium botulinum, Clostridium difficile, Closti'idium perfi'ingens, Coccidiodes 
immitis, Corynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

25 meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella midtocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Sfreptococcus 

30 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

2 1 4. The method of Paragraph 211, wherein said gene product is from an organism other 
35 than E. coli. 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 
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216. The method of Paragraph 21 1, wherein said compound is a nucleic acid and said 
activity is translation of said gene product. 

217. The method of Paragraph 211, wherein said target is a gene and said activity is 
transcription of said gene. 

218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

219. The method of Paragraph 21 1, wherein said target gene is a messenger RNA 
molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 
250/c amino acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs, 3801-3805, 4861-5915, 10013-141 10 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 3801-3805, 4861-5915, 10013-141 10. 

220. The method of Paragraph 1 1, wherein said target gene comprises a nucleic acid 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the group consisting 
of SEQ ID NOS, 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic 
acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

221 . A compound or nucleic acid identified using the method of Paragraph 211. 

222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
. nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 
selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
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by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 
1 0 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223. The method of Paragraph 222, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

15 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

20 Mycobacterium species, Clostridium species, and Bacillus species. 

226. The method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staplrylococcus species is coagulase 
negative. 

228. The method of Paragraph 226, wherein said bacterium is selected from the group 
25 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 

30 parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Closfridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

35 Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurellahaemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
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Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

230. The method of Paragraph 222, wherein said cell is an organism other than E coli. 

23 1 . The method of Paragraph 222, wherein said gene product is from an organism other 
than E. coli. 

232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

233. The method of Paragraph 222, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

234. The method of Paragraph 222, wherein growth inhibition is measured by 
monitoring optical density of a culture medium. 

235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

236. The method of Paragraph 235, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915,10013-14110. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 
product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from 
the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent 
conditions, and a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

239. A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
with activity against a gene product or a compound with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
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identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
5 with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 

10 SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 

1 5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795. 

241. The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 
20 242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 

of SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 
least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

243. The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

25 244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 

selected from the group consisting of a population of Staphylococcus species, Sfreptococcus 
species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staphylococcus aureus. 

30 246. The method of Paragraph 245, wherein said population is a population of a 

bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 
aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Anaplasma marginale f Aspergillus fumigatus, 
35 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida fousei, Candida kejyr 
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(also calledCcmdidapseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium Botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enter ococcusfaecium, Escherichia coli, Haemophilus influenzae 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis 
Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitis Yersinia pestis 
and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
1 5 organism other than E. coli. 

249. The method of Paragraph 240, wherein said product of said gene is from an 
organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs ■ 3801- 
3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
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251. The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 
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tucicoi, a nucieic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 
5 253. The preparation of Paragraph 252, wherein said proliferation-inhibiting portion of 

one of SEQ ID NOs, 8-3795 comprises at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
encodes a gene product required for proliferation comprising contacting a cell in a cell population 
1 0 with an antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
15 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3 .0t78 with the default parameters to 
20 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs, 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a proliferation inhibiting portion thereof, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 

35 ID NOs, 8-3795 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bactericides fragilis 
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Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Closhidium 
5 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
neo/ormans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tubercidosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

1 0 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutatis, Treponema pallidum, Yersinia enterocolitica, 

1 5 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

25 8. The method of Paragraph 254, wherein said gene is from an organism other than E. 

coli. 

259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 

population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 
population. 

25 26 1 • Tne method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

262. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

30 acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
35 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme is complementary to said antisense oligonucleotide. 
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265. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

5 267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence comprising at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
10 oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

1 5 4860, 59 1 6- 1 00 1 2, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 

20 270. A method for identifying a gene which is required for proliferation of a cell 

comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 

25 the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion thereof, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 

30 said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

271 . The method of Paragraph 270, wherein said cell is selected from the group 
35 consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 
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272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
5 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia frachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
1 0 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
15 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
273. The method of Paragraph 270, wherein said cell is not E. coli. 
21 A. The method of Paragraph 270, further comprising operably linking said antisense 
20 nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

275. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
25 inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 

microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
30 3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 

selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
35 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 
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(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 

5 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

10 with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs. 8-3795 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the 

1 5 group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3 .0f78 
algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 

20 nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least ' 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
of SEQ ID NOs. 8-3795. 

25 279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 

having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 8-3795 in said test 
cell. 

280. The method of Paragraph 275, wherein step (a) comprises identifying a 
30 homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
35 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Closti'idium botulinum, Closti'idium difficile, Closti'idium perfringens, Coccidiodes immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
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10 genera of any of the above species. 

281. The meted of Paragraph 275, wherein step (a) comprises identifying a 
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283. The method of Parag^ph 275, wherein said inhibitory nucleic acid comprises an 
antrsense nncieic acid to a portion of said homolog. 

antisen , . n,e ; ah0d0fPara ^ 1 ' 275 .*-»-« inhibitorynncleicacidcomprisesan 
annaense nncietc acd to a portion of the operon encoding said homolog 
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fan, the group consrstmgof a nucleic acid comprising a nucleic acid having a. leas, 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
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10, , . , acid comprismga nucleotideseqnence which hybridizes to a nucleotide sequence 
selected fa. the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
strmgem conditions, and a nucleic acid comprising a nucleotide sequence which hybridizesto a 
— e-qu-e selected ^*eg™ P c Msistin g„f SEQIDNOS , 3m3800 
5916-10012 under moderate condtions. 
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289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) sensitizing a test cell by contacting said test cell with a sublethal level of an 
5 antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 

consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 
proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 
10 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

1 5 ( c ) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

29 1 . The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell 

20 292. A compound identified using the method of Paragraph 290. 

293 . The method of Paragraph 290, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Bitrkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

25 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcns 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcits faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

30 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tubercidosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, PasteureUa 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurinm, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

35 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnet, Staphylococcus epidermidis, 

Sfreptococcus pneumoniae, Sfreptococcus mutans, Treponema pallidum, Yersinia enter ocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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294. The method of Paragraph 290, wherein the test cell is not E. coll 

295. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
5 complementary to a nucleic acid encoding a gene product required for proliferation 

wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs, 
10 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs, 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs, 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
. sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

296. The method of Paragraph 295, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

297. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
Staphylococcus aureus. 
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301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Anaplasma marginal^ Aspergillus fumigatus, Bacillus anthracis, Bacterioides jragilis 

5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida mpicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinwn, ClosMdium 
difficile, Clostridium perfringens, Coccidiodes immitis, Coiynebacterium diptheriae, Cryptococcus 
10 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatwn, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
20 m The method of Paragraph 295, wherein said cell is not an E coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

25 306 - The method of Paragraph 305, further comprising contacting the cell with an agent 

which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 

307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 
monitoring the optical density of a liquid culture. 

30 308. The method of Paragraph 295, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861- 
5915,10013-14110. 

309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 
35 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
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of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
5 group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

310. A compound identified using the method of Paragraph 295 . 

311. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
1 0 product required for proliferation of said cell, wherein said gene product is selected from 

the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
1 5 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 
20 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 
25 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795; 
(b) contacting said cell with a compound; and 
30 ( c ) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent. 
3 12. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 
35 3 13. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsttosis, Candida 
guilliermondii, Candida b-usei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Closnidium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
5 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

10 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhinturium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flemeri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

15 3 14 - The method of Paragraph 311, wherein said cell is not an E. coli cell. 

315. The method of Paragraph 31 1, wherein said gene product is from an organism other 
than E. coli. 

316. The method of Paragraph 3 1 1, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

20 a gene or operon required for proliferation. 

317. The method of Paragraph 311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

318. The method of Paragraph 3 11, wherein said cell contains a mutation which reduces 
25 the activity or level of said gene product required for proliferation of said cell. 

319. The method of Paragraph 311, wherein said mutation is a temperature sensitive 
mutation. 

320. The method of Paragraph 311, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 

30 version 3 .0t78 with the default parameters to an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10. 

321. A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
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required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
5 8-3 795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 0 version 3 .0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

15 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 

323 . The method of Paragraph 322, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

30 3805, 4861-5915, 10013-141 10. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
consisting of Anaplasma mar ginale, Aspergillus jumigatus, Bacillus anthracis, Bacterioidesfragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida n-opicalis, Candida parapsilosis, Candida 
guilliermondii, Candida b-usei, Candida kejyr (also called Candida pseudotropicalis) , Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia ti-achomatus, Clostridium botulinum, ClosMdium 
difficile, Clostridium perfi-ingens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
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neoformcms, Enterobaeter cloacae, Enterococcus faecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria memigitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 
> multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, . 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

326. The method of Paragraph 322, wherein said test cell is not an E. coli cell. 

327. The method of Paragraph 322, wherein said gene product is from an organism other 
than E. coli. 

328. A method for determining the biological pathway on which a test compound acts 
15 comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

20 default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795 or a proliferation-inhibiting portion thereofa nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

(b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
3 0 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 
than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
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proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 
33 1 . The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Anaplasma marginale, Aspergillus fianigatus, Bacillus anthracis, Bacterioides 
fi-agilis Bordetella pertussis, Bwkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candidakejyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
1 5 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 

Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberctdosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, 
Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
>0 Salmonella boitgori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarella catarrhal, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, Treponema 
pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the genera of any of 
5 the above species. 

332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333. The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
gene product required for proliferation or with a gene product required for proliferation, wherein 
said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
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the group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 

10 from the group consisting of SEQ ID NOs: 8-3795. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-14110. 

15 336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS,: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

20 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
591 6- 10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 

25 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
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Wine hybrids to a nucleic acid selected from the group consisting of SEQ ID NOs • 8 3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs ■ 8 
3795unde ™deratecond^ 

SEQ ID NOs: 8-3795 ; and 

manufacturing the compound so identified. 

338. The n. 6 ,„„d „f Paragraph 337> wherei „ said ^ 
any one of the methods of Paragraphs 205, 2] 1, 222, 275, 290, 295, 3 1 1. 
1" 339. The method ofParagraph 337, whereinsatd gene product comprises a polypeptide 

havm g «,eas,25%aminoae i dider 1% asde te rminenn, i ngFASTAversion3.0,7 8 w i ,h m edefau lt 
parameters to an amino acid sequence selected from to group consisting of SEQ m NOs . 3 
3805,4861-5915,10013-14110. "us_«01- 

340. A metod for inhibiting proliferation of a cell in a subject comprising administering 

an effec,,veamoun,ofacompo„„d that reducea the acriviey or tevelofagene product required for 
probation of said ce„, wherein said gene product is sdected from the group consisting of a gene 
product havmg a, leaa, 70% nucleoride sequence identity as determined using BLASTN version 2 0 
with the default parameters to a gene prodnc, whose expression is inhibited by an antisenae nucleic 
acd crtmpnstoga nucleotide sequence selected from the group consisting of SEQ ID NOs • 8-3795 
a gene product encoded by a nucleic acid having at least 70% nucleoride serine* identity as ' 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose express™ is inhibited by an antisense nncleic acid comprising a nucleotide 
seq— -fatal from to group consisting of SEQ ED NO S: 8-3795, a gene product having a, ta 
25/. ammo acid identity as determined using EASTA version 3.0178 with to default parameters*, 
a gene product whose expression is inhibited by an atttisense mtcleic acid comprising a nucleotide 
sequence selected*™ to group eottsistingof SEQIDNOs, 8-3795,.genep ro duc t ancoded bya 
nuclem acid comprising a nnoleotide sequence which hybridizes to a nncleic acid selected from to 
gtonp consisting of SEQ ,D NOs, 8-3795 nnder stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizesto a nucleic acid selected from to 

gro„pco„sis,ingofSEQIDNO,:8-3795n„dermodera,eco„di,ions,andageneprodnc,who S e 
activity may be complemented b, the gene product whose activity is inhibited by a nncleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

341 . The method ofParagraph 340 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 

35 342. ThemethodofParagraph340,whe re i„aaidge„cproductcomprisesapolypeptide 

havtng a, leas, 25% aminoacid identity a s determined using FASTA version 3.0,78 with to default 
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parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10. 

343. The method of Paragraph 340, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fiimigatus, Bacillus anthracis, Bactericides fragilis 
5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida fropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia frachojnatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

10 neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ellahaemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

15 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

20 344. The method of Paragraph 340, wherein said cell is not E. coli, 

345. The method of Paragraph 340, wherein said gene product is from an organism other 
than E. colL 

Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
25 a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 

enzymatic, biochemical and metabolic pathways as well as pathways involved in the production of 
cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
30 protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 
membrane production, synthesis and maintenance, and the like. 

By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 
the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
35 interaction of the gene or gene product with other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 
agents that inhibit processing of the transcript of the gene, agents that reduce the stability of the 
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transcript ot the gene, and agents that inhibit translation of the mRNA transcribed from the gene 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
oparon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product. The gene product can be a non-translated RNA such as 

gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell. This includes, but is not limited to 
inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for its activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" fe meant having to abuity B ^ ^ ^ ^ 

reduce the ,evel „, activity of the protein in a call. This toetodes, bn, is no, limite d,o, inhibiti „ gthe 
enzymatic activity of the protein or the ability of the protein ,„ interact with ^ „ 

moleco,es required for its activity, too Wing inhibiting the protein's assembly into a muhtaeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to 
inhibiting the ability of the nucleicacid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure 

By "activity against a gene" is meant having the ability to inhibit the function or expression 
of the gene in a ce.l. This includes, but is not limited to, inlnbiting the ability of the gene to interact 
with other biological molecules required for its activity. 

By "activity against an operon" is meant having the ability to inhibit the function or reduce 
the level of one or more products of the operon in a cell. This includes, but is not limited to 
•nhibitingtheenzymaticactivity of oneormore products ofthe operon or the ability of one ormore 
products ofthe operon to interact with other biological molecules required for its activity. 
By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 
30 microorganism. 

By *R coli or Escherichia coli " is meant Escherichia coli or any organism previously 
categorized as a species of Shigella including Shigella boydii, Shigella flexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 
groupconsi S tingofS E QIDNO,:8-3795oraportionthereof. In some embodiments, the 
homologous coding nucleic acid may have at least 91%, at least 95%, at least 90%, at least 85% at 



25 
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least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising 
at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides 
thereof. In other embodiments the homologous coding nucleic acids may have at least 97%, at least 
5 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

nucleotide sequence selected from the group consisting of the nucleotide sequences complementary 
to one of SEQ ID NOs.: 8-3795 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using 
BLASTN version 2.0 with the default parameters or tBLASTX with the default parameters. 

10 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 

Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)) Alternatively a "homologuous coding 
nucleic acid" could be identified by membership of the gene of interest to a functional orthologue 
cluster. All other members of that orthologue cluster would be considered homologues. Such a 
library of functional orthologue clusters can be found at http://www.ncbi.nlm.nih. gov/COG . A 

15 gene can be classified into a cluster of orthologous groups or COG by using the COGNITOR 

program available at the above web site, or by direct BLASTP comparison of the gene of interest to 
the members of the COGs and analysis of these results as described by Tatusov, R.L., Galperin, 
M.Y., Natale, D. A. and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis 
of protein functions and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
3801-3805, 4861-5915, 10013-141 10 or to a polypeptpide whose expression is inhibited by a 

25 nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs: 8-3795 or fragments 

comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
parameters, BLASTX with the default parameters, TBLASTN with the default parameters, or 

30 tBLASTX with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A 
New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 

35 and coding nucleic acids comprising nucleotide sequences which hybridize under stringent 

conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012 As used herein, "stringent conditions" means hybridization to 
filter-bound nucleic acid in 6xSSC at about 45°C followed by one or more washes in 0. 1 xSSC/0.2% 
SDS at about 68°C. Other exemplary stringent conditions may refer, e.g., to washing in 
6xSSC/0.05% sodium pyrophosphate at 37°C, 48°C, 55°C, and 60°C as appropriate for the 
5 particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 3796-3800 
3806-4860, 5916-10012 and coding nucleic acids comprising nucleotide sequences which hybridize 
10 under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100 
150, 200, 300, 400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012. As used herein, "moderate conditions" means 
hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at about 45°C 
followed by one or more washes in 0.2xSSC/0. 1% SDS at about 42-65°C. 
1 5 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence . selected from the group consisting of SEQ ID NOs.: 8-3795. In some embodiments, the 
homologous coding nucleic acids may encode a gene product whose activity is complemented by 
20 the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. In other embodiments, the 
homologous coding nucleic acids may comprise a nucleotide sequence encode a gene product 
whose activity is complemented by one of the polypeptides of SEQ ID NOs. 3745-4773. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 
nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 8-3795 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. 
Nucleic acid identity may be determined as described above. 

The term "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
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nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25,30,35, 40, 50,75, 100, 150,200,300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
5 conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids comprising nucleotide sequences which 
hybridize under stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012. 

10 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 

1 5 sequence complementary to one of SEQ ID NOs. 8-3795 . Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids which comprising nucleotide sequences 
hybridize under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 

20 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic acid. The term 

25 "homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 8-3795 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 

30 least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 
polypeptide to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 

35 default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 
with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
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parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 and polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
least 25% amino acid identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 
40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide selected from the group consisting 

10 of SEQ ID NOs: 3801-3805,4861-5915, 10013-14110. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 8-3795, SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 or the complements of any of the preceding nucleic acids. Such hybridization may be under 
stringent or moderate conditions as defined above or under other conditions which permit specific 

1 5 hybridization. The nucleic acid molecules of the invention that hybridize to these DNA sequences 
include oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent 
or stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tm) is calculated using the formula: 

20 Tm (°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41 (% G+C) - (500/N) 

where N is the length of the probe. If the hybridization is carried out in a solution 
containing formamide, the melting temperature may be calculated using the equation: 

25 Tm(°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.4 1(% G+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
30 hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et al, eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Publishing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6.3.1-6.3.6 and 2.10.3. 

The term, Salmonella, is the generic name for a large group of gram-negative enteric 
3 5 bacteria that are closely related to Escherichia coli. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
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each serologically distinguishable strain (Kauffrnann, F 1966 The bacteriology of the 
Enter obacteriaceae, Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
5 be a separate species and often given names, accordingly (e.g. & paratyphi S. typhimurium, SI 
typhi, S. enteriditis, etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 
cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 

10 subspecies, S, bongorii also recognized (Crosa, et al., 1973, J. Bacteriol. 1 15:307-3 15). Though 
species designations are based on the highly variable surface antigens, the Salmonella are very 
similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica. 

15 S. enterica is divided into six subspecies (I, 51 enterica subsp. enterica; II, 5. enterica, subsp. 

salamae; Ilia, S. enterica subsp. arizonae; Illb, S. enterica subsp. diarizonae; IV, 51 enterica subsp. 
houtenae; and VI, SI enterica subsp. indica). Within subspecies I, serotypes are used to distinguish 
each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, & enterica serotype 
Typhimurium, S. enterica serotype Typhi, and 51 enterica serotype Choleraesuis, etc.). Current 

20 convention is to spell this out on first usage (Salmonella enterica ser. Typhimurium) and then use 
an abbreviated form (Salmonella Typhimurium or S. Typhimurium). Note, the genus and species 
names (Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 
Because the taxonomic committees have yet to officially approve of the actual species name, this 
latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

25 2467). Due to the concerns of both taxonomic priority and medical importance, some of these 
serotypes might ultimately receive full species designations (S typhi would be the most notable). 

Therefore, as used herein "Salmonella enterica or S. enterica" includes serovars Typhi, 
Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
and the taxonomic designations may change (51 choleraesuis is the species name that could replace 

30 S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 
compounds such as a combinatorial chemical library or other library of chemical compounds or to 
characterize a single compound by testing the compound in a given assay and determining whether 
it exhibits the desired activity. 

35 By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 
desired promoter. 
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As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
5 which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 

1 0 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofuranose, 1,2-dideoxy-l-phenylribofuranose, and N*, i^-ethano-S-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 
peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 

1 5 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 
required to inhibit all cell growth. 

Brief Description of the Drawing s 
20 Figure 1 is an IPTG dose response curve in E. coli transformed with an IPTG-inducible 

plasmid containing either an antisense clone to the E. coli ribosomal protein rplW (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
for proliferation. 

25 Figure 2A is a tetracycline dose response curve in E. coli transformed with an IPTG- 

inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 2B is a tetracycline dose response curve in E. coli transformed with an IPTG- 
inducible plasmid containing antisense to elaD (AS-elaD)m the absence (0) or presence of IPTG at 

30 concentrations that result in 20% and 50% growth inhibition. 

Figure 3 is a graph showing the fold increase in tetracycline sensitivity of E. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
LI 0 (AS-rplLrplJ). Antisense clones to genes known to not be directly involved in protein 
synthesis, atpB/E (AS-atpB/E ), visC (AS-visC), elaD (AS-elaD), yohH (AS-yohH), are much less 

3 5 sensitive to tetracycline. 
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Figure 4 illustrates the results of an assay in which Staphylococcus aureus cells transcribing 
an antisense nucleic acid complementary to the gyrB gene encoding the p subunit of gyrase were 
contacted with several antibiotics whose targets were known. 

5 Detailed Description of the Preferred Embodiments 

The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Staplrylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 

10 pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, and Salmonella typhi are provided. 
A proliferation-required gene or gene family is one where, in the absence or substantial reduction of a 
gene transcript and/or gene product, growth or viability of the cell or microorganism is reduced or 
eliminated. Thus, as used herein, the terminology "proliferation-required" or "required for 
proliferation" encompasses instances where the absence or substantial reduction of a gene transcript 

1 5 and/or gene product completely eliminates cell growth as well as instances where the absence of a 

gene transcript and/or gene product merely reduces cell growth. These proliferation-required genes can 
be used as potential targets for the generation of new antimicrobial agents. To achieve that goal, the 
present invention also encompasses assays for analyzing proliferation-required genes and for 
identifying compounds which interact with the gene and/or gene products of the proliferation-required 

20 genes. In addition, the present invention contemplates the expression of genes and the purification of 
the proteins encoded by the nucleic acid sequences identified as required proliferation genes and 
reported herein. The purified proteins can be used to generate reagents and screen small molecule 
libraries or other candidate compound libraries for compounds that can be further developed to yield 
novel antimicrobial compounds. 

25 The present invention also describes methods for identification of nucleotide sequences 

homologous to these genes and polypeptides described herein, including nucleic acids comprising 
nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 and polypeptides homologous to the polypeptides of-SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-141 10. For example, these sequences maybe used to identify homologous coding 

30 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides in microorganisms 
such asAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabraia (also called Torulopsis glabrata), Candida fropicalis, Candida par apsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

35 ditbliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium Botulinum, Closfridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterivm diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsular, Klebsiella pneumoniae 
Listena monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typlnmurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitis 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 
homologous polypeptides are identified in an organism other than K coll 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods to " 
identify compounds which inhibitthe proliferation of the organism containing the homologous 
coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 
inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity ofagene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
homologous polypeptide, methods for identifying a gene required proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid 
homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
compounds having activity against biological pathway required for proliferation of the organism 
contaming the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts and 
methods of inhibiting the proliferation of the organism containing the homologous coding nucleic 
acid, homologous antisense nucleic acid or homologous polypeptide in a subject. In some 
embodiments of the present invention, the methods are performed using an organism, other than * 
coh or a gene or gene product from an organism other than R coli. 
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The present invention utilizes a novel method to identify proliferation-required sequences. 
Generally, a library of nucleic acid sequences from a given source are subcloned or otherwise inserted 
immediately downstream of an inducible promoter on an appropriate vector, such as a Staphylococcus 
aureus/E. coli or Pseudomonas aemginosa/E. coli shuttle vector, or a vector which will replicate in 
5 both Salmonella typhimnrium and Klebsiella pneumoniae, or other vector or shuttle vector capable of 
functioning in the intended organism., thus forming an expression library. It is generally preferred that 
expression is directed by a regulatable promoter sequence such that expression level can be adjusted by 
addition of variable concentrations of an inducer molecule or of an inhibitor molecule to the medium. 
Temperature activated promoters, such as promoters regulated by temperature sensitive repressors, 

1 0 such as the lambda C 1857 repressor, are also envisioned. Although the insert nucleic acids may be 
derived from the chromosome of the cell or microorganism into which the expression vector is to be 
introduced, because the insert is not in its natural chromosomal location, the insert nucleic acid is an 
exogenous nucleic acid for the purposes of the discussion herein. The term "expression" is defined as 
the production of a sense or antisense RNA molecule from a gene, gene fragment, genomic fragment, 

1 5 chromosome, operon or portion thereof. Expression can also be used to refer to the process of peptide 
or polypeptide synthesis. An expression vector is defined as a vehicle by which a ribonucleic acid 
(RNA) sequence is transcribed from a nucleic acid sequence carried within the expression vehicle. The 
expression vector can also contain features that permit translation of a protein product from the 
transcribed RNA message expressed from the exogenous nucleic acid sequence carried by the 

20 expression vector. Accordingly, an expression vector can produce an RNA molecule as its sole 
product or the expression vector can produce a RNA molecule that is ultimately translated into a 
protein product. 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 

25 sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the 

3 0 cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
sequences carried by the expression libraiy. The test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impacted the growth of the cells upon induction of expression of the 
random sequences contained therein were identified, isolated, and purified for further study. 

35 A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 

growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 
sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
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are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can be used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional fectois 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 
5 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 
1 0 sequenced, using standard techniques well known in the art. The next step of the process is to 

determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 

Determination of the genefs) corresponding to the nucleotide sequence was achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 
1 5 sequences from various microorganisms. Thus, initial gene identification was made on the basis of 
significant sequence similarity or identity to either characterized or predicted Staphylococcus aureus, 
Salmonella typhimwium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 
20 growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including E coli, Aeropyrum pernix, Aquifex aeolicus, 
Archaeoglobusfulgidus, Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Coiynebacterhun diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 
25 thermoautotrophicum, Methanococcus jannaschii, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyssi, Pyrococcus 
horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Thermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSU#93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 
30 Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsulars, Salmonella typhimwium, 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 
available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/salmoneIla.shtml),and the Sanger Centre 

3 5 (http://www.sanger.ac.Uk/projects/S typhi)which are publicly available for searching. A variety 

of computer programs are available to assist in the analysis of the sequences stored within these 
databases. FASTA,(W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 



-67- 



WO 01/70955 PCT/US01/09180 

FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. AppL 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest. In one embodiment of the present invention, the BLAST family of computer 
5 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 

10 is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods forjudging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
in using the program can be obtained by e-mail at blast@ncbi.nlm.nih.gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

1 5 Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 

which are a collection of genes and intergenic sequences under common regulation. The genes of an 
operon are transcribed on the same mRNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 

20 within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3' noncoding region located 
upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

25 In one embodiment of the present invention, an operon is identified and then dissected to 

determine which gene or genes are required for proliferation. Operons can be identified by a 
variety of means known to those in the art. For example, the RegulonDB DataBase described by 
Huerta et al. (NucL Acids Res, 26:55-59, 1998), which may also be found on the website 
http://www.cifn.unam.mx/Computational_Biology/regulondb/, provides information about operons 

30 in Escherichia coli. The Subtilist database (http://bioweb.pasteur.fr/GenoList/SubtiList), ( Moszer, 
L, Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
Letters 430: 28-36), may also be used to predict operons. This database lists genes from the fully 
sequenced, Gram-positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aureus 

35 genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 
(http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
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The databases available from the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/salmonella.shtmlXand the Sanger Centre 
(http://www.sanger.ac.uk/projects/S__typhi) may be used to predict operons in Salmonella 
typhimurium. The TIGR microbial database has an incomplete version of the K faecalis genome 
5 http://www.tigr.org/cgi-bin/BlastSearclT/hl ast.cgi?organism=e faecalis . One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operon. 
Analysis of RNA transcripts by Northern blot or primer extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 
10 recombination is used to individually inactivate the genes of an operon that is thoughtto contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
homologous recombination. One technique using homologous recombination in Staphylococcus 
15 aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. This technique uses crossover PCR to 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 
replaced by the constructed null allele. This method can be used with other bacteria as well, 
including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
Pseudomonas. ASM press, 229-237 are available for Pseudomonas, Salmonella and Klebsiella 
species. E. faecalis genes can be disrupted by recombining in a non-replicating plasmid that 
contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auffray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806). 

The crossover PCR amplification product is subcloned into a suitable vector having a 
selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in E. coli or another organism distinct from the organism in 
which homologous recombination is to occur, allowing the plasmid to be grown in E. coli or the 
organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus.or Salmonella typhi such that selection of the selectable marker requires 
integration of the vector into the homologous region of the Staplrylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomoms aeruginosa and Enterococcus faecalis, 
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Escherichia coli, Enter ococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi chromosome. 
Usually a single crossover event is responsible for this integration event such that the 
Staplrylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
5 and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi chromosome now contains a tandem duplication of the target gene consisting of 
one wild type allele and one deletion null allele separated by vector sequence. Subsequent 
resolution of the duplication results in both removal of the vector sequence and either restoration of 

1 0 the wild type gene or replacement by the in-frame deletion. The latter outcome will not occur if the 
gene should prove essential. A more detailed description of this method is provided in Example 5 
below. It will be appreciated that this method may be practiced with any of the nucleic acids or 
organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 

1 5 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art. If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

20 Expression of fragments of the bacterial genes identified as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 15, at least 20, at least 25, at least 30, at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 
25 acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protien of the idnetified required for bacterial proliferation or a 
fragment thereof, the nucleotide sequence to be expressed is operably linked to a promoter in an 
expression vector using conventional cloning technology. The expression vector can be any of the 
30 bacterial, insect, yeast, or mammalian expression systems known in the art. Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 
(San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 
35 which the expression vector is introduced, as explained by Hatfield, et al, U.S. Patent No. 5,082,767. 
Fusion protein expression systems are also contemplated by the present invention. 
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Following expression of the protein encoded by the identified exogenous nucleic acid, the 
protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
5 can be used to allow simple one step purification of the protein. In addition, chromatographic methods 
such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chromatofocusing, and use of high-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 

10 contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 
columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced from the gene coding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents. In one 

1 5 embodiment of the present invention, antibodies are generated against the proteins expressed from the 
identified exogenous nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art. Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated. 

20 In addition, the purified protein, fragments thereof, or derivatives thereof may be administered 

to an individual in a pharmaceutical^ acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutical^ 
acceptable carriers may be determined empirapally and are familiar to those skilled in the art. 

25 Another application for the purified proteins of the present invention is to screen small 

molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 

3 0 affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Staplrylococcus aureus, Salmonella typhimnriwn, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enter ococcusfaecalis, Escherichia coli, Enterococcus 
3 5 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Staphylococcus aureus, or Salmonella typhi. For example, homologous coding nucleic 
acids, homologous antisense nucleic acids or homologous polypeptides from other pathogenic 
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microorganisms (including nucleic acids homologous to the nucleic acids of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, nucleic acids homologous to the antisense nucleic acids of SEQ ID 
NOs.: 8-3795, and polypeptides homologous to the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-141 10) may be identified usingmethods such as those described herein. The 
5 homologous coding nucleic acids, homologous antisense nucleic acids or homologous polypeptides 
may be used to identify compounds which inhibit the proliferation of these other pathogenic 
microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 
polypeptides from Staplrylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

10 Pseudomonas aeruginosa and Enter ococcus faecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi described herein (including the nucleic acids of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, the antisense nucleic acids of SEQ ID NOs: 8-3795, 
and the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) may be used to 

1 5 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 

polypeptides required for proliferation in prokaryotes and eukaryotes. For example, nucleic acids or 
polypeptides required for the proliferation of protists, such as Plasmodium spp.; plants; animals, such 
as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., (e.g., Candida 
albicans), Cryptococcus neoformans, and Aspergillus fumigatus may be identified. In one embodiment 

20 of the present invention, monera, specifically bacteria, including both Gram positive and Gram 

negative bacteria, are probed in search of novel gene sequences required for proliferation. Likewise, 
homologous antisense nucleic acids which may be used to inhibit growth of these organisms or to 
identify antibiotics may also be identified. These embodiments are particularly important given the rise 
of drug resistant bacteria. 

25 The number of bacterial species that are becoming resistant to existing antibiotics is growing. 

A partial list of these microorganisms includes: Escherichia spp., such as £. coli, Enter ococcus spp, 
sush as Efaecalis; Pseudomonas spp., such as P. aeruginosa, Clostridium spp., such as C. 
botulinum, Haemophilus spp., such as H influenzae, Enterobacter spp., such as E. cloacae, Vibrio 
spp., such as K cholera; Moraxala spp., such as M catarrhalis; Streptococcus spp., such as & 

30 pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 

pneumoniae; Salmonella typhimurium; Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of 
Stapliylococcus aweus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 

35 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, the sequences complementary to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 
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5916-10012, and the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-141 10) can be 
used to identify homologous coding nucleic acids or homologous polypeptides required for 
proliferation from these and other organisms using methods such as nucleic acid hybridization and 
computer database analysis. Likewise, the antisense nucleic acids which inhibit proliferation of 
5 Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the antisense nucleic acids of SEQ ID NOs.: 8-3795 or the sequences 
complementary thereto) may also be used to identify antisense nucleic acids which inhibit 
1 0 proliferation of these and other microorganisms or cells using nucleic acid hybridization or 
computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Staphylococcus 
aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
1 5 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhii (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 and the antisense nucleic acids of SEQ ID NOs. 8-3795) are used to screen genomic libraries 
generated from Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, 
20 Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi and other bacterial species of interest. For example, the 
genomic library may be from Gram positive bacteria, Gram negative bacteria or other organisms 
mc\udingAnaplas?na marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
25 glabrata ( also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostiidiwn 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacteriwn diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
30 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriwn, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Sn-eptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 



35 
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Yersinia pestis or any species falling within the genera of any of the above species, including 
coagulase negative species of Staphylococcus. In some embodiments, the genomic library may be 
from an organism other than E. coli. Standard molecular biology techniques are used to generate 
genomic libraries from various cells or microorganisms. In one aspect, the libraries are generated and 
5 bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the present 
invention can then be used as probes to screen the libraries for homologous sequences. 

For example, the libraries may be screened to identify homologous coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

1 0 nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 

15 stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 8- 
3795, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 

20 a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleic acid 
complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 

25 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 

nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, and nucleic acids comprising nucleotide sequences which hybridize under stringent 

30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

The libraries may also be screened to identify homologous nucleic coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

35 nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
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sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 
5 NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, nucleic acids comprising nucleic acid sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 

10 59 1 6- 1 00 1 2, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 and nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796- 

15 3800, 3806-4860, 5916-10012. 

The homologous nucleic coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides identified as above can then be used as targets or tools for the identification 
of new, antimicrobial compounds using methods such as those described herein. In some 
embodiments, the homologous coding nucleic acids, homologous antisense nucleic acids, or 

20 homologous polypeptides may be used to identify compounds with activity against more than one 
microorganism. 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

25 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 8- 
3795, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

50 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 
or 500 consecutive nucleotides thereof, and the sequences complementary thereto. In some 
embodiments, the preceding methods may be used to isolate homologous coding nucleic acids or 

: 5 homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleic acid sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 
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3796-3800, 3806-4860, 5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof, and the sequences complementary 
thereto. Identity may be measured using BLASTN version 2.0 with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
5 Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). For example, the homologous 

polynucleotides may comprise a coding sequence which is a naturally occurring allelic variant of 
one of the coding sequences described herein. Such allelic variants may have a substitution, 
deletion or addition of one or more nucleotides when compared to the nucleic acids of SEQ ID 
NOs: 8-3795, SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 or the nucleotide sequences 

1 0 complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 

15 1 4 1 1 0 or to a polypeptpide whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 
8-3795 or fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive 
amino acids thereof as determined using the FASTA version 3.0t78 algorithm with the default 
parameters. Alternatively, protein identity or similarity may be identified using BLASTP with the 
default parameters, BLASTX with the default parameters, or TBLASTN with the default 

20 parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be identified by searching a database to identify sequences having a 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 

25 involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 
with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 

30 inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 
8-3795, homologous to fragments comprising at least 10, 15,20,25, 30,35, 40,50, 75, 100,150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 

35 NOS.: 3796-3800, 3806-4860, 5916-10012, homologous to fragments comprising at least 10, 15, 
20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-1 0012, nucleic acids homologous to one of SEQ ID Nos. 8- 
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3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides thereof or nucleic acids homologous to the sequences 
complementary to any of the preceding nucleic acids. In other embodiments, the databases are 
screened to identify polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, 
5 at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid sequence identity 
or similarity to a polypeptide involved in proliferation or a portion thereof. For example, the 
database may be screened to identify polypeptides homologous to a polypeptide comprising one of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10, a polypeptide whose expression is inhibited by 
a nucleic acid of one of SEQ ID NOs: 8-3795 or homologous to fragments comprising at least 5, 10, 
10 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of any of the preceding 

polypeptides. In some embodiments, the database may be screened to identify homologous coding 
nucleic acids, homologous antisense nucleic acids or homologous polypeptides from cells or 
microorganisms other than the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coll Enterococcus 
15 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 
aeniginosa, Staphylococcus aureus, or Salmonella typhi species from which they were obtained. 
For example the database may be screened to identify homologous coding nucleic acids, 
homologous antisense nucleic acids or homologous polypeptides from microorganisms such as 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
20 pertussis, Barkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium difficile, 
Clostiidium perfringens, Coccidiodes immitis, Coiynebacterium diptheriae, Ciyptococcus 
25 neoformansy Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarellacatarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enter ocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, including 
35 coagulase negative Staphylococcus . In some embodiments, the homologous coding nucleic acids, 
homologous antisense nucleic acids, or homologous polypeptides are from an organism other than 
E. coli. 
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In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 
expression under different conditions. Gene expression arrays are used by researchers to help 
5 identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5807522. 

It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PCR products corresponding to ORFs from Stapliylococcus aureus, Salmonella 

1 0 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcusfaecalis, 

Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi (including the 
nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 ) . 10 ngs of each PCR product 
are spotted every 1.5 mm on the filter. Single stranded labeled cDNAs are prepared for 

15 hybridization to the array (no second strand synthesis or amplification step is done) and placed in 
contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. Quantitative 
analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 

20 signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

25 Gene expression arrays may be used to analyze the total mRNA expression pattern at 

various time points after induction of an antisense nucleic acid complementary to a proliferation- 
required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the SOS subunit, levels of 

30 other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L1 2 gene. If the antisense is complementary to a different SOS subunit 
ribosomal protein mRNA (e.g. L25), a different mRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 

35 proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
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proliferation-required nucleic acid. If the mRNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 

In cases where the source of nucleic acid deposited on the array and the source of the 
nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

The present invention also contemplates additional methods for screening other 
microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 
nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, StapJjylococcus 
aureus, or Salmonella typhi or a portion thereof is transcribed in an antisense orientation in such a way 
as to alter the level or activity of a nucleic acid required for proliferation of an autologous or 
heterologous cell or microorganism. For example, the antisense nucleic acid may be a homologous 
antisense nucleic acid such as an antisense nucleic acid homologous to the nucleotide sequence 
complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, an antisense nucleic 
acid comprising a nucleotide sequence homologousto one of SEQ ID Nos.: 8-3795, or an antisense 
nucleic acid comprising a nucleotide sequence complementary to a portion of any of the preceding 
nucleic acids. The cell or microorganism transcribing the homologous antisense nucleic acid may be 
used in a cell-based assay, such as those described herein, to identify candidate antibiotic compounds. 
In another embodiment, the conserved portions of nucleotide sequences identified as proliferation- 
required can be used to generate degenerate primers for use in the polymerase chain reaction (PCR). 
The PCR technique is well known in the art. The successful production of a PCR product using 
degenerate probes generated from the nucleotide sequences identified herein indicates the presence of a 
homologous gene sequence in the species being screened. This homologous gene is then isolated, 
expressed, and used as a target for candidate antibiotic compounds. In another aspect of this 
embodiment, the homologous gene (for example a homologous coding nucleic acid )thus identified, or 
a portion thereof, is transcribed in an autologous cell or microorganism or in a heterologous cell or 
microorganism in an antisense orientation in such a way as to alter the level or activity of a 
homologous gene required for proliferation in the autologous or heterologous cell or microorganism. 
Alternatively, a homologous antisense nucleic acid may be transcribed in an autologous or 
heterologous cell or microorganism in such a way as to alter the level or activity of a gene product 
required for proliferation in the autologous or heterologous cell or microorganism. 

The nucleic acids homologous to the genes required for the proliferation of Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 



-79- 



30 



35 



WO 01/70955 PCT/US01/09180 

Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi or the sequences complementary thereto may be used to identify homologous 
coding nucleic acids or homologous antisense nucleic acids from cells or microorganisms other than 
5 Stapfjylococcusain-eus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi to inhibit the proliferation of cells or microorganisms other than Staph? lococcus 
aureits, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
10 Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi by inhibiting the activity or reducing the amount of the identified homologous 
coding nucleic acid or homologous polypeptide in the cell or microorganism other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
1 5 Enterococcusfaecalis,Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi or to identify compounds which inhibit the growth of cells 
or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi as described below. For 
20 example, the nucleic acids homologous to proliferation-required genes from Stapltylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi or 
the sequences complementary thereto may be used to identify compounds which inhibit the growth 
25 of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 

Bordetellapertussis.Bwkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dublimensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostiidium botulinum, Clostridium 
difficile, ClosMdiumperfi-ingens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ellahaemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal, Shigella 



-80- 



10 



WO 01/70955 ' PCT/US01/09180 

boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aemginosa, 
Staphylococcus aureus, or Salmonella typhi (including nucleic acids homologous to one of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012) or the sequences complementary thereto (including 
nucleic acids homologous to one of SEQ ID NOs.: 8-3795) are used to identify proliferation- 
required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
sequences identifiedas required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 
15 5916-10012 or portions thereof, such as the nucleic acids of SEQ ID NOs.: 8-3795) are transferred 
to vectors capable of function within a species other than the species from which the sequences were 
obtained. For example, the vector may be functional in Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Tomlopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Ctyptococcus neqformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis. 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staplrylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutcais, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species. In some embodiments of the 
present invention, the vector may be functional in an organism other than E. coli. As would be 
35 appreciated by one of ordinary skill in the art, vectors may contain certain elements that are species 
specific. These elements can include promoter sequences, operator sequences, repressor genes, 
origins of replication, ribosomal binding sequences, termination sequences, and others. To use the 
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antisense nucleic acids, one of ordinary skill in the art would know to use standard molecular 
biology techniques to isolate vectors containing the sequences of interest from cultured bacterial 
cells, isolate and purify those sequences, and subclone those sequences into a vector adapted for use 
in the species of bacteria to be screened. 
5 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimiirium, Pseudomonas 
putida, and Pseudomonas aeruginosa. J.BacterioI. 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 1 1 1 :35-4) described a shuttle expression vector for Pseudomonas aeruginosa, 

1 0 Similarly many examples exist of expression vectors that are freely transferable among various 
Gram-positive microorganisms. Expression vectors for Enterococcus faecalis may be engineered 
by incorporating suitable promoters into a pAK80 backbone (Israelsen, H., S. M. Madsen, A. 
Vrang, E. B. Hansen and E. Johansen. 1995. Appl. Environ. Microbiol. 61:2540-2547). 

Following the subcloning of the antisense nucleic acids complementary to proliferation- 

1 5 required sequences from Staphylococcus aweus, Salmonella typhimuriwn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi or portions thereof into a vector functional in a second 
cell or microorganism of interest (i.e. a cell or microorganism other than the one from which the 

20 identified nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to 
test for bacterial growth inhibition. The nucleotide sequences of the nucleic acids from 
Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi that, when transcribed, inhibit growth of the second cell or 

25 microorganism are compared to the known genomic sequence of the second cell or microorganism 
to identify the homologous gene from the second organism. If the homologous sequence from the 
second cell or microorganism is not known, it may be identified and isolated by hybridization to the 
proliferation-required Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalisEscherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequence of interest or by 

amplification using PCR primers based on the proliferation-required nucleotide sequence of interest as 
described above. In this way, sequences which may be required for the proliferation of the second 
cell or microorganism may be identified. For example, the second microorganism may be 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fi'agilis Bordetella 

35 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tj-opicalis, Candida parapsilosis, Candida guilliermondii, 
Candida fcrusei, Candida kejyr (also called Candida pseudofropicalis), Candida dubliniensis, 
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Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
neoformans, Enter obacter cloacae, Enterococcusfaecalis, Enter ococcus faeciwn, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
1 0 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Y zrsiniapestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism is an organism other than E. coli. 
The homologous nucleic acid sequences from the second cell or microorganism which are 
1 5 identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Stap/rylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, 
Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 
20 Pseudomonas aei-uginosa, Staphylococcus aureus, or Salmonella typhi genes required for 

proliferation may thus be employed to determine whether the identified nucleotide sequences from a 
second cell or microorganism inhibit the proliferation of the second cell or microorganism. For 
example, the second microorganism may beAnaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
25 Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 

Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Closti-idium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
30 faecalis, Enterococcus faeciwn, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
35 Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrlialis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Sti-eptococcus pneumoniae, Sti-eptococcus mutans, 
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Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the second 
microorganism may be an organism other than E, colL 

Antisense nucleic acids required for the proliferation of microorganisms other than 
5 Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or the genes corresponding thereto, may also be hybridized 
to a microarray containing the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis ORFs, Escherichia coli, 

10 Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, and Salmonella typhi 

(including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) to gauge the 
homology between the Stapljylococcus aia-eus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequences and the proliferation- 

15 required nucleic acids from other cells or microorganisms. For example, the proliferation-required 
nucleic acid may be from Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

20 pseudofropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium botulinum, Clostridium difficile, Clostridium peiflingens, Coccidiodes immitis, 
Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

25 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

30 Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the 
proliferation-required nucleotide sequences from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

35 Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or 

homologous nucleic acids are used to identify proliferation-required sequences in an organism other 
than E, coli. In some embodiments of the present invention, the proliferation-required sequences 
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Pseudojnonas aeruginosa, Enterococcttsfaecalis, Escherichia co/i, Enterococcusfaecalis 

these cells or microorganisms. 

In s,ill another embodiment. *. a „, iMK nucWc aci<Js ^ ^ 

bacterial grow* or proliferation can be used as aetiae.se therapeutics for killing bacteria The 
anhaensesequencescan be complement t0 one of SBQ IDNOs, 3796-3800, 3806-4860 5916 
10012, homologousnucleicacida, or portionatbet.of. Atomaflvely.aerisensefterapeurica'canbe 

mayhybndizetoanudeorides^enceofaeygeoeinOreoperoeiowhichtbeprobfe^on-^W 
^.a^a^^e^bec^^^to^u^ ot 

^"y^.^^^.enc.ae.a^cebe^eenge^x,^ atleMa 
pornonoftwo ormore genes, a 5' noncoding region or a 3 - noncoding region located upatream or 

downsheamfham the actual ^cettatiareqeWfor bac^ia! prolifetationor an ope ro „e„„ tetoing 
aFoliferation-reauiredgene. 8 

In addition to tirerapeutic applications, the present invention encompasses the nse of nucleic 
nnclete acd probes comprising nucleotide sequences complemenlaty to p ro liferatio„. reql , ired ' 

■denttfy parttcularmieroorganism species or cells in oliniua! specimens. This utility provides a rapid 
an *^^by^ toi<len%toca ^ vea ^ or ^ ofa ^ ji ^ 
now, would provide clinicians ,he ability to accurately identify the species reaponaiblefor the ' 
.nfecnonardamdminisreracompoundei^^ 

generated .gains, proteins ftom ^ lra „ scri „ ed fem p^,^.^ s 

can atao be used to screen for specific cells or microorganisms tba, produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention inch* methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using ra.ion.1 drug design As 

echmques such as x-ray orography or computer modeling. Compounds are scanned to identify 
those which haveashucure which would allow mam to interact with the gene product or a portion 
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mereor to inhibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 
a structure which allows them to interact with the active site of a gene product, such as the active site of 
5 an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product. 

The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
1 0 to limit the scope of the present invention. 

EXAMPLES 

The following examples are directed to the identification and exploitation of genes required for 
proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids ofSEQ ID NOs.: 8-3795 
the nucleic acids of SEQIDNOS.: 3796-3800, 3806-4860, 5916-10012, or the polypeptides of SEQ ID 
NOs, 3801-3805, 4861-5915,10013-14110. Likewise, homologous coding nucleic acids or portions 
thereof, may be used in any of the procedures described below. 
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Genes Identified as Required for Proliferation of Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcusfaecalis 

Genomic fragments were operably linked to an inducible promoter in a vector and a^ayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 
produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
^Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa or Enterococcusfaecalis gene product such that they interacted with sense mRNA 
produced from various Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcusfaecalis genes and thereby decreased the translation 
efficiency or the level of the sense messenger RNA thus decreasing production of the protein encoded 
by these sense mRNA molecules. In cases where the sense mRNA encoded a protein required for 
proliferation, bacterial cells containing a vector from which transcription from the promoter had been 
induced failed to grow or grew at a substantially reduced rate. Additionally, in cases where the 
transcript produced was complementary to at least a portion of a non-translated RNA and where that 
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non-tra„ s ,ate^^ 

^^^^^^^ 

EXAMPLE 1 

Nucleic acids involved in proton of Staphylococcus aureus, Sal^onOa ^ Mmvrhm 
mi Uebsulla pneumoniae were identified as follows. Randomly generated fragments of 
Stapljylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 

i^c^ofStaphyloeoccusaureus, a novel inducible promoter system XylTS 
comprising a modified T5 promoter fcsed to the operator from me m promoter of' 

^pront^ia^WinU^^viaion^^,^ 

Se„a,Nn m ber 6 0/ 25 9,434.T,anscrip, i o„f r o m ,hishybridpron,o,erisindnci„ 1 . byxylose 

Randomly genentted fragments of Salmonella QphimurU,,,, genomic DNA were 
transcribed from an IPTG inducible promoter in pl£ X5BA (Krause e, a,., Mo,. Biol. 274- 365 
Om oraderivafivefhereof. Randomfy generated *^,s of Klebsiellapneumoniae geaomic 
im .were expressed from an IPTO inducibfe promoter in pLEX5BA-Kan. Toconstnrc, 
pLEXSBA-aan, pLEX5BA was digested to completion wifh Clal m „*r ,o .move tbe bla gene 
Ttathep.asm.d was treated with a partial AW digestion and b.unted wi* T4 DNA polymerase A 
3.2 kbp fragment was then ge, purified and ligated to a bI u„,ed f .3 kbp k» gene fiom pKan, K>n 
-stan, Wfortnants were selected on Kan p,a.e, Orientation of the kan gene was checked by 
Sn,a d.gesfion. A Cone, which had the kan gene in the same orientation as the bla gene, was used 
to tdenufy genes required for proliferation of Klebsiella pneumoniae. 

Randomly generated fragments of nmlmmm aeruginosa genomic DNA were trancribed 
from a two-component inducible promoter systenu Integrated on me chromosome was the T7 RNA 
po ymerase gene regutated by lacWS, laeO (Brunachwig, E. and Darzins, A. , 992. Oene , 11 -35- 
4 1). On a separate plaamid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase 
was fused will, a lacO operator followed by a multiple cloning site. 

Should thegenomioDNA downstream of the promoter contain, in an an.is.nse orientation 
leas, a P o rt ,on of an mRNA or a „on-,ra„ s ,a,ed RNA encoding a gene product involved in ' 
prehferafon, men induction of transcription from fhe promoter wif, result in detectable inhibition of 
prolireration. 

In .he case of Staphylococcus aureus, a shotgun library of Staphylococcus aureus genomic 

fiagmen G was cloned i„,o,hevec to rpXyIT5-P I 5a,whiohharbors,haXylT5mducib,,promo,er 
The vector was linearized at a unique BanM site immediately downstream of me XyIT5 

raclosure of me linearized ends. Genomic DNA isolated from Stapkylococcus aureus s.rai„ RN450 
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was fully digested with the restriction enzyme SauiA 9 or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
5 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetenti?. coli strain XL 1 -Blue MRF' 
(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 jug/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

1 0 The purified library was then transformed into electrocompetent Staphylococcus aureus 

RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 jig/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained IOOjjJ of LBG + CM15 liquid medium. 

15 Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 
onto solid LBG + CM15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 

20 able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM1 5, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 

25 and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 
hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 

30 serial dilution of 10 4 or less on the xylose plate and grow at a serial dilution of 10 8 or less on the 
. non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
back diluting cultures 1 :200 into fresh media containing 1 mM IPTG or media lacking IPTG and 

3 5 measuring the OD 450 every 3 0 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 5 , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. 
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Nucleic acids involved m probation ofiWo™^ uerugfnos. were identified as 

T7 RNA polymerasegene regulated by lacUVS, lacO (Bruaschwig, E. and Darzias A ,992. 

bv^ In! 5 "?' °° a ° eXPreSSi °° PlaSmid *~ W ' " ge " e 10 ~' ** Scribed 
by T7 RNA polymerase, fused with a teO operator followed by a multiple cloalag she 

Transection from mis hybrid promoter is inducible by IPTO. Shoald the genomic DNA 
downstream of the promoter contain, in an aufisense orientation, a, leas, a portion of an mRNA 
encodmg a gene pro duc. involved in proliferation, then induction of expression from the promoter 
wdl result m detectable inhibition of proliferation. 

A shotgun libnuy of P salhmam aengium genomic ^ ^ ^ 

vectors pEP5, p E P 5S , or other similarly counted vectors which harbor the TllaaO inducible 
promoter The vector was linearized a, a unique Smal sire immediately downstream of toe TOocO 
promoter/operator. The .inearized vector wasfreated wttahnmpaTkaUna phosphatase to preveu, 

PAOl waa prtally digested with DNase I and "blunt-ended" by incubating with T4 DNA 
polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragment, were added to the linearized and 
dephosphotylated vector m a molar ratio of 2 to 1, and ligated to form a shotgun Ubrary 

The hgated products were transformed into electrocompetentij coU strain XLl-Blne MRF' 
(StratagenCandptatedonLBmediumwithcarbeniciHina, 100 g/ml or Streptomycin 100 g/ml 
Resultmg colonies numbering 5 x io» or greater were screped and combined, and were then 
subjected to plasmid purification. 

The purified library was men transformed into elec.rocom P etenff»sa I ,& TO ,„ <B aengimsa 
stramPAOl. Resulting transformants were plated on LB agar with carbenicillin at 100 g/mlo, 
Streptomycin*, g/ml in order to generate lOOto 150 phuings a, 500 colonies per plating The 
colonies were subjected to robotic picking and arrayed into weHs of 384 well culture dishes. Each 
well contained I of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 we,, 
dtahes were incubated .6 horns a, room temperature, and each well was robotically gridded outo 
solid LB + CB 1 00 or Streptomycin 40 medium with or without I mM IPTG. Gridded plates were 

'"^'"^n^atS^andtomanuallyscoredfora^yedcoloniesthatweregrowtt 
compromised in the presence of IPTG. 

Arrayed colonies that were growto-sensWve on medium containing I m M IPTG, ye, were 
able to growou similar medium lacking IPTG, were subjected to tehergrowm sensitivity analysis 
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as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 
and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
5 384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37°C 5 the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 
dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 

10 grow at a serial dilution of 10 4 or less on the IPTG plate and grow at a serial dilution of 10 s or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 
Pseadomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 

1 5 those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E.faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 
which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 

20 Should the genomic DNA downstream of the promoter contain, in an antisense orientation, at least 
a portion of a mRNA encoding a gene product involved in proliferation, then induction of 
expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of E. faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 

25 site immediately downstream of the promoter/operator. The linearized vector was treated with 
alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
selected by gel purification. The size-selected genomic fragments were added to the linearized and 

30 dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 jig/ml. Resulting colonies 
numbering 5 x 10 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

35 The purified library was then transformed into electrocompetent E.faecalis strain OG1RF. 

Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 1 0 p,g/ml in 
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order to generate 100 to 1 50 platings at 500 eolonies per plating. The eolonies were subjected to 
robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 ul of 
THB + Erm 10 ug/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 
individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. Aftergrowth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 
media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 
in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

It will be appreciated that other restriction enzymes and other endonucleases or 
methodologies may be used to generate random genomic fragments. In addition, random genomic 
fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transribing Nucleic Acid Fragments with 
Detrimental Effects on Staphylococcus aureus. Salmonella typhimurium. Klebsiella pneumonia^ 
Pseudomonas aeruginosa or Enterococcus faecalis Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. Staphylococcus 
aureus were grown in standard laboratory media (LB or TB with 15 ug/ml Chloramphenicol to 
select for the plasmid). Growth was carried out at 37°C overnight in culture tubes or 2 ml deep 
well microtiter plates. 

1 0 Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 

centrifuged and the cell pellets resuspended in 1.5 mg/ml solution of lysostaphin (20 |il/ml of 

original culture) followed by addition of 250 p,l of resuspension buffer (Qiagen). Alternatively, cell 

pellets were resuspended directly in 250 jil of resuspension buffer (Qiagen) to which 5-20 p.1 of a 1 

mg/ml lysostaphin solution were added. 
15 DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 

to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 \x\ of Qiagen purified plasmid was put into a total reaction volume of 25 jul Qiagen Hot 

Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
20 P XylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 2) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 

For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 

5' - TGTTTTATCAGACCGCTT- 3' (SEQ ID NO: 2) and 
25 5'-ACAATTTCACACAGCCTC-3' (SEQ ID NO: 4) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95° C 15min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 
30 Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
35 instructions. 
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For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 
plating score of «2» or greater were isolated to obtain the genomic DNA insert responsible for 
growth mhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 
(LBwithcarbenicillinatlOO g/ml or Streptomycin 40 g/ml to select for the plasmid) Growth 
was carried out at 30*C overnight in 100 ul culture wells in microtiter plates. To amplify insert 
DNA 2 ul of culture were placed into 25 ul Qi ag en Hot Start PGR mix. PGR reactions were in 96 
well microtiter plates. For plasmid pEP5S the following primers were used in the PCRreaction- 
T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 5) 
P StrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 6) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 
mix. The following primers were used in the sequencing reaction: 
T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 7) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 94° C 15min 
Step 2. 96° C 10 sec 
Step 3. 50° C 5 sec 
Step 4. 60C4min 
Step 5. Return to step 2, 24 times 
Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For E faecalis, plasmids from transformant colonies that received a dilution plating score 
of «2» or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. E. faecalis were grown in THB 10 ug/ml Erm at 30°C overnight in 100 ul culture wells 
in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 ui Qiagen Hot Start 
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PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

pXylTS: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) and the 
pEP/pAKl primer. 

5 PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
Step 3. 54°C45 sec 
Step 4. 72° C 1 minute 
10 Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

15 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylTS: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 94°C15min 
20 Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60° C 4 min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

25 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 
automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
identified inserts are listed in Table IA and discussed below. 
30 EXAMPLE 3 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Stapfjylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis obtained from the expression vectors discussed above were compared to known sequences 
35 from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

aeruginosa or Enterococcus faecalis and other microorganisms as follows. First, to confirm that 
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each clone originated from one location on the chromosome and was not chimeric, the nucleotide 
sequences of the selected clones were compared against the Staphylococcus aureus, Salmonella 
typhimwium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis genomic 
sequences to align the clone to the correct position on the chromosome. The NCBI BLASTN v 
2.0.9 program was used for this comparison, and the incomplete Staphylococcus aureus genomic 
sequences licensed from TIGR, as well as the NCBI nonredundant GenBank database were used as 
the source of genomic data. Salmonella typhimwium sequences were compared to sequences 
available from the Genome Sequencing Center (http://genome.wustl.edu/gsc/salmonella.shtml),and 

the Sanger Centre (http://www.sanger.ac. U k/project S /S typhi). Pseudomonas aeruginosa sequences 

were compared to a proprietary database and the NCBI GenBank database. The E. faecalis sequences 
were compared to a proprietary database. 

The BLASTN analysis was performed using the default parameters except that the filtering 
was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

In general, antisense molecules and their complementary genes are identified as follows. 
First, all possible foil length open reading frames (ORFs) are extracted from available genomic 
databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 
analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 
necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 
available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 
the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 
SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 

In order to generate the gene identification data compiled in Table IB, each of the cloned 
nucleic acid sequences discussed above corresponding to SEQ ID NO.s 8-3795 was used to identify 
the corresponding Stapfrylococcus aureus, Salmonella typhunurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa ox Enterococcus faecalis ORFs in the PathoSeq v.4. 1 (March 2000 
release) database of microbial genomic sequences. For this purpose, the NCBI BLASTN 2.0.9 
computer algorithm was used. The default parameters were used except that filtering was turned 
off. The default parameters for the BLASTN and BLASTX analyses were: 

Expectation value (e)=10 
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Alignment view options: pairwise 

Filter query sequence (DUST with BLASTN, SEG with others)=T 
Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 
5 X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GFs in deflines=F 

Penalty for a nucleotide mismatch (BLASTN only)=-3 

Reward for a nucleotide match (BLASTN only)=l 

Number of one-line descriptions (V)=500 
1 0 Number of alignments to show (B)=250 

Threshold for extending hits^default 

Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLAST[nx] only=l 
15 Number of processors to use=l 

SeqAlign file 

Believe the query defline=F 
Matrix=BLOSUM62 
Word Size= default 
20 Effective length of the database (use zero for the real size)=0 

Number of best hits from a region to keep=100 
Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 
Query strands to search against database (fqr BLAST[nx] and TBLASTX), 3 is both, 1 is 
25 top, 2 is bottom=3 

Produce HTML output=F 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 

30 the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.com ). 
For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop 
St., N.W., Suite B, Atlanta, GA, 30318, USA. 

35 Antisense clones were identified as those clones for which transcription from the inducible 

promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. ORFs complementary to the antisense nucleic acids, and 
their encoded polypeptides, are listed in Table IB. 

40 The gene descriptions in the PathoSeq database derive from annotations available in the 

public sequence databases described above. Where a clone was found to share significant sequence 
identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table I A lists the SEQ ID NOs. and clone names of the inserts which inhibited proliferation 

45 and the organism in which the clone was identified. This information was used to identify the 
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ORFs (SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) whose gene products (SEQ ID NOs. 
3801-3805, 4861-5915, 10013-141 10) were inhibited by the nucleic acids comprising the 
nucleotide sequences of SEQ ID NOs. 8-3795. Table IB lists the clone name, the SEQ ID NO. of 
the antisense clone (in the column labelled Clone SEQ ID), the PathoSeq Locus containing the 
5 clone, the SEQ ID of the ORF identified in PathoSeq (in the column labelled Gene Seq ID 

(protein), the refined full length gene (column labelled genemarked gene), and the SEQ ID NO of 
the protein encoded by the refined full length gene (column labelled full length ORF protein SEQ 
ID). 

Table IC provides a cross reference between PathoSeq Gene Locus listed in Table IB, the 
10 SEQ ID NOs. of the PathoSeq proteins and the SEQ ID NOs. of the nucleic acids which encode 
them. 

It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, the ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 
15 EXAMPLE 4 

Identification of Genes and their Correspondin g Operons Affected bv Antisense Inhibition 
Once the genes involved in Staplylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis proliferation are identified as 
described above, the operons in which these genes lie may be identified by comparison with known 
20 microbial genomes. Since bacterial genes are transcribed in a polycistronic manner, the antisense 

inhibition of a single gene in an operon might affect the expression of all the other genes on the operon 
or the genes downstream from the single gene identified. Accordingly, each of the genes contained 
within an operon may be analyzed for their effect on proliferation. 

Operons are predicted by looking for all adjacent genes in a genomic region that lie in the 
same orientation with no large noncoding gaps in between. First, full-length ORFs complementary 
to the antisense molecules are identified as described above. Adjacent ORFs are then identified and 
their relative orientation determined either by directly analyzing the genomic sequences 
surrounding the ORFs complementary to the antisense clones or by extracting adjacent ORFs from 
the collection obtained through whole genome ORF analysis described above followed by ORF 
alignment. Operons predicted in this way may be confirmed by comparison to the arrangement of 
the homologous nucleic acids in the Bacillus subtilis complete genome sequence, as reported by the 
genome database compiled atlnstitut Pasteur Subtilist Release R15.1 (June 24, 1999) which can be 
found at http://bioweb.pasteur.fr/GenoI jstgubtil Ist/ The Bacillus subtilis genome is the only fully 
sequenced and annotated genome from a Gram-positive microorganism, and appears to have a high 
level of similarity to Staphylococcus aureus both at the level of conservation of gene sequence and 
genomic organization including operon structure. Operons for Salmonella typhimurium and 
Klebsiella pneumoniae may be identified by comparison with E. coli, Haemophilus, or 
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Pseudomonas sequences. The Pseudomonas aeruginosa web site (http://www.pseudomonas.com) 
can also be used to help predict operon organization in this bacterium. 

Extensive DNA sequences of Salmonella typhimurium are available through the Salmonella 
Genome Center (Washington University, St. Louis, MO) the Sanger Centre (United Kingdom) and 
5 the PathoSeq database (Incyte ). Annotation of some of the DNA sequences in some of the 

aforementioned databases is lacking, but comparisons may be made to K coli using tools such as 
BLASTX. 

Public or proprietary databases may be used to analyzed E. faecalis sequences as well as 

sequences from the organisms listed above. 
1° The results of such an analysis as applied to clone number S1M10000001A05 from 

Staphylococcus aureus are listed in Table II. Table II lists the SEQ ID NOs. of the Staphylococcus 

aureus genes involved in proliferation, the SEQ ID NOs. of the proteins encoded by these genes, 

and the clone name containing the nucleic acid which inhibits Staphylococcus aureus proliferation. 

In addition, Table II lists those other genes located on the operon included in the Staphylococcus 
15 aureus genomic sequence determined as described above. For each of the genes described in Table 

II, the microorganism containing the most closely related homolog, identified in one of the public 

databases, is also indicated in Table II. 

TABLE II 

20 : 



DNA 
SeqID 


Protein 
SeqID 


Molecule 
number 


Clone name 


Gene 


Organism used for 
identification of 
gene 


3796 


3801 


SaXAOOl 


S1M10000001A05 


ytml 


B, subtilis 


3797 


3802 






nirR 


S. carnosus 


3798 


3803 






nirB 


S. carnosus 


3799 


3804 






nirD 


S, camosas 


3800 


3805 






sirB 


S. carnosus 



The preceding analyses may be conducted for each of the sequences which are listed in 
Table IA which inhibit proliferation and the ORFs listed in Table IB and Table IC. Once the fxill 
length ORFs and/or the operons containing them have been identified using the methods described 

25 above, they can be obtained from a genomic library by performing a PCR amplification using 
primers at each end of the desired sequence. Those skilled in the art will appreciate that a 
comparison of the ORFs to homologous sequences in other cells or microorganisms will facilitate 
confirmation of the start and stop codons at the ends of the ORFs. 

In some embodiments, the primers may contain restriction sites which facilitate the 

30 insertion of the gene or operon into a desired vector. For example, the gene may be inserted into an 
expression vector and used to produce the proliferation-required protein as described below. Other 
methods for obtaining the full length ORFs and/or operons are familiar to those skilled in the art. 
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For exmaple, natural restriction sites may be employed to insert the full length ORF s and/or 
operons into a desired vector. 

EXAMPLES 

Mafflcafioa of Individual Ow, with in m o na on Re0 „ irm< f „ r ^^.^ 
The following example Ululates a method for determining if. ^ gene within 

operon . required fore.,, proliferation by teplaelng th . targeted a „ ele in the chromosome 

m-frame delefon of the eoding region of the targeted gene. 

Deletion inaetivation of a chromosomal copy of a gene in Staphylococcus aureus 

Sal^phimurnnn, KebsiOapneutnoniae, Pseudotnonas aeruginosa, Enterococcus faecalis 

Salmonella typhi ean be accomplished by integral gene replaoemeirt . T „ e fe rf ftis 
method were described in Xia,M,e«al. 1999 Plasmid 42:144-149 and Hamilton, C M etal 

T. ( 996) Mol. B.o,. of Pse^nonas. ASM press, 229-237). In this approach, a m„ t a„,a„ele of 
the targeted gene is constructed by way of an in-frame deletion and introduced into rte 
chromosome using a suicide vector. This resuta in a tandem duplication comprising a delete. 

n„, > altele aud a wild type a„ele ofthe terge, geue. Ce Ils iu which the vector serprencea have been 
deleted are rsolatod using a counter-selection technique. Removal of the vector sequence from the 
c rt_, insertion resuhs in either restoration of the wild-type targe, sequence or replacement 
ofthe wdd type sequence whir the deration („„„) allele. KfaeoaUs genes can be disrupted usin. . 

tht S plasm,dwi,lhomologouslyrecombi„ei»to t h.chrom„son,e(Nallapareddy,S R X Qiu G 
Wei ««=k, M. Hook, E. E. Murray. 2000. Infect. Immun. 68:5218-5224) 

The resultampopulatio. of Staphylococcus aureus; Sahnonellat,^,^, KlebsieUa 
r"™"°™°.r^«nasae,^o,a.^ 

faecam, Haemophilus influenzae. Helicobacter pylori, or Salmonella typhi colonies can d,en be 
evaluated to determine whether the target sequence is required for proliferation by PCR 
»^™»f*ea^ed lMS e t s^. IftlK ^ gMefaM ^ for ^ rafa 
then PCR analysis will show tha, roughly equal numbers of colonies have retained either the wild- 
type or the mutan, allele. If the targeted gene is required for proliferation, then „„,y wild-rype 
alleles will be recovered in the PCR analysis. 

The method of cross-ovex PCR is used to generate the mutant allele by amplification of 
nucleot.de sequences flanking but not including the coding region ofthe geneof interest, using 
specifically designed primers such that overlap between the resulting two PCR amplification 
productsallows them to hybridize. Further PCR amplification of this hybridization product using 
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primers representing the extreme 5 5 and 3' ends can produce an amplification product containing an 
in-frame deletion of the coding region but retaining substantial flanking sequences. 

For Staphylococcus aureus, this amplification product is subcloned into the suicide vector 
pSA3182 (Xia, M., et al. 1999 Plasmid 42:144-149) which is host-dependent for autonomous 
5 replication. This vector includes a tetC tetracycline-resistance marker and the origin of replication 
of the well-known Staphylococcus aureus plasmid pT181 (Mojumdar, M and Kahn, S.A. ? 
Characterisation of the Tetracycline Resistance Gene of Plasmid pT181, J. Bacteriol. 170: 5522 
(1988)). The vector lacks the repC gene which is required for autonomous replication of the vector 
at the pTl 8 1 origin. This vector can be propagated in a Staphylococcus aureus host strain such as 

10 S A3 528, which expresses repC in trans. Once the amplified truncated target gene sequence is 
cloned and propagated in the pSA3 182 vector, it can then be introduced into a repC minus strain 
such as RN4220 (Kreiswirth, B.N. et al, The Toxic Shock Syndrome Exotoxin Structural Gene is 
Not Detectably Transmitted by a Prophage, Nature 305:709-712 (1983)) by electroporation with 
selection for tetracycline resistance. In this strain, the vector must integrate by homologous 

1 5 recombination at the targeted gene in the chromosome to impart drug resistance. This results in a 
inserted truncated copy of the allele, followed by pSA3 182 vector sequence, and finally an intact 
and functional allele of the targeted gene. 

Once a tetracycline resistant Staphylococcus aureus strain is isolated using the above 
technique and shown to include truncated and wild-type alleles of the targeted gene as described 

20 above, a second plasmid, pSA7592 (Xia, M, et al. 1999 Plasmid 42:144-149) is introduced into the 
strain by electroporation. This gene includes an erythromycin resistance gene and a repC gene that 
is expressed at high levels. Expression of repC in these transformants is toxic due to interference of 
normal chromosomal replication at the integrated pTl81 origin of replication. This selects for 
strains that have removed the vector sequence by homologous recombination, resulting in either of 

25 two outcomes: The selected cells either possess a wild-type allele of the targeted gene or a gene in 
which the wild-type allele has been replaced by the engineered in-frame deletion of the truncated 
allele. 

PCR amplification can be used to determine the genetic outcome of the above process in 
the resulting erythromycin resistant, tet sensitive transformant colonies. If the targeted gene is not 
30 required for cellular replication, then PCR evidence for both wild-type and mutant alleles will be 
found among the population of resultant transformants. However, if the targeted gene is required 
for cellular proliferation, then only the wild-type form of the gene will be evident among the 
resulting transformants. 

Similarly, for Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
35 or Enterococcus faecalis, Escherichia coll, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi the PCR products containing the mutant allele of the 
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target sequence may be introduced into an appropriate knockout vector and cells in which the wild 
type target has been disrupted are selected using the appropriate methodology. 

The above methods have the advantage that insertion of an in-frame deletion mutation is far 
less likely to cause downstream polar effects on genes in the same operon as the targeted gene. 
5 However, it will be appreciated that other methods for disrupting Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi genes which are familiar to those skilled in the art may also be used. 

Each gene in the operon may be disrupted using the methodology above to determine 
1 0 whether it is required for proliferation. 

EXAMPLE 6 

Expression of the Pr oteins Encoded by Genes Identified as 

Required for Staphylococcus aureus. Sa lmonella tvnhimurium. Klebsiella pneumnmae^ 
Pseudomonas aeruginosa, Enterococcus faecalis , Escherichia coli. Enternr.nr.rw fhrmli* 
Haemophilus influenzae. Helicobacte r vvlori. or Salmonella typhi Proliferation 

The following is provided as one exemplary method to express the proliferation-required 
proteins idenfied as described above. The proliferation-required proteins may be expressed using any 
of the bacterial, insect, yeast, or mammalian expression systems known in the art. In some 
embodiments, the proliferation-required proteins encoded by the identified nucleotide sequences 
20 described above (including the proteins of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110 
encoded by the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 are expressed 
using expression systems designed either for E. coli or for Staphylococcus aureus, Salmonella 
typhimwium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . First, the 
initiation and termination codons for the gene are identified. If desired, methods for improving 
translation or expression of the protein are well known in the art. For example, if the nucleic acid 
encoding the polypeptide to be expressed lacks a methionine codon to serve as the initiation site, a 
strong Shine-Delgarno sequence, or a stop codon, these nucleotide sequences can be added. Similarly, 
if the identified nucleic acid lacks a transcription termination signal, this nucleotide sequence can be 
added to the construct by, for example, splicing out such a sequence from an appropriate donor 
sequence. In addition, the coding sequence may be operably linked to a strong constitutive promoter 
or an inducible promoter if desired. The identified nucleic acid or portion thereof encoding the 
polypeptide to be expressed is obtained by, for example, PCR from the bacterial expression vector or 
genome using oligonucleotide primers complementary to the identified nucleic acid or portion thereof 
and containing restriction endonuclease sequences appropriate for inserting the coding sequences into 
the vector such that the coding sequences can be expressed from the vector's promoter. Alternatively, 
other conventional cloning techniques may be used to place the coding sequence under the control of 
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the promoter. In some embodiments, a termination signal may be located downstream of the coding 
sequence such that transcription of the coding sequence ends at an appropriate position. 

Several expression vector systems for protein expression in E. coli are well known and 
available to those knowledgeable in the art. The coding sequence may be inserted into any of these 
5 vectors and placed under the control of the promoter. The expression vector may then be 
transformed into DH5oc or some other E. coli strain suitable for the over expression of proteins. 

Alternatively, an expression vector encoding a protein required for proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneamoniae t Pseudomonas aeruginosa, 
Enterococcits faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

10 Helicobacter pylori, or Salmonella typhi may be introduced into Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis, Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 
Protocols for introducing nucleic acids into these organisms are well known in the art. For example, 
the protocols described in J.C.Lee "Electroporation of Staphylococci" from Methods in Molecular 

15 Biology vol 47: Electroporation Protocols for Microorganisms Edited by : J.A. Nickoloff Humana 
Press Inc., Totowa, NJ. pp209-216, may be used to introduce nucleic acids into Staphylococcus 
aureus. Nucleic acids may also be introduced into Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis using methods familiar to those skilled in the 
art. Positive transformants are selected after growing the transformed cells on plates containing an 

20 antibiotic to which the vector confers resistance. In one embodiment, Staphylococcus aureus is 
transformed with an expression vector in which the coding sequence is operably linked to the T5 
promoter containing a xylose operator such that expression of the encoded protein is inducible with 
xylose. 

In one embodiment, the protein is expressed and maintained in the cytoplasm as the native 
25 sequence. In an alternate embodiment, the expressed protein can be modified to include a protein 
tag that allows for differential cellular targeting, such as to the periplasmic space of Gram-negative 
or Gram-positive expression hosts or to the exterior of the cell (i.e., into the culture medium). In 
some embodiments, the osmotic shock cell lysis method described in Chapter 16 of Current 
Protocols in Molecular Biology, Vol. 2, (Ausubel, et al, Eds.) John Wiley & Sons, Inc. (1 997) may 
30 be used to liberate the polypeptide from the cell. In still another embodiment, such a protein tag 
could also facilitate purification of the protein from either fractionated cells or from the culture 
medium by affinity chromatography. Each of these procedures can be used to express a proliferation- 
required protein. 

Expressed proteins, whether in the culture medium or liberated from the periplasmic space or 
3 5 the cytoplasm, are then purified or enriched from the supernatant using conventional techniques such as 
ammonium sulfate precipitation, standard chromatography, immunoprecipitation, 
immunochromatography, size exclusion chromatography, ion exchange chromatography, and HPLC. 
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Alternatively, the polypeptide may be secreted from the host cell in a sufficiently enriched or pure state 
in the supernatant or growth media of the host cell to permit it to be used for its intended purpose 
without further enrichment. The purity of the protein product obtained can be assessed using 
techniques such as SDS PAGE, which is a protein resolving technique well known to those skilled in 
the art. Coomassie, silver staining or staining with an antibody are typical methods used to visualize 
the protein of interest. 

Antibodies capable of specifically recognizing the protein of interest can be generated using 
synthetic peptides using methods well known in the art. See, Antibodies: A Laboratory Manual, 
(Harlow and Lane, Eds.) Cold Spring Harbor Laboratory (1 988). For example, 1 5-mer peptides having 
an amino acid sequence encoded by the appropriate identified gene sequence of interest or portion 
thereof can be chemically synthesized. The synthetic peptides are injected into mice to generate 
antibodies to the polypeptide encoded by the identified nucleic acid sequence of interest or portion 
thereof. Alternatively, samples of the protein expressed from the expression vectors discussed above 
can be purified and subjected to amino acid sequencing analysis to confirm the identity of the 
recombinantly expressed protein and subsequently used to raise antibodies. An Example describing in 
detail the generation of monoclonal and polyclonal antibodies appears in Example 7. 

The protein encoded by the identified nucleic acid of interest or portion thereof can be purified 
using standard immunochromatography techniques. In such procedures, a solution containingthe 
secreted protein, such as the culture medium or a cell extract, is applied to a column having antibodies 
against the secreted protein attached to the chromatography matrix. The secreted protein is allowed to 
bind the immunochromatography column. Thereafter, the column is washed to remove non- 
specifically bound proteins. The specifically-bound secreted protein is then released from the column 
and recovered using standard techniques. These procedures are well known in the art. 

In an alternative protein purification scheme, the identified nucleic acid of interest or portion 
thereof can be incorporated into expression vectors designed for use in purification schemes employing 
chimeric polypeptides. In such strategies the coding sequence of the identified nucleic acid of interest 
or portion thereof is inserted in-frame with the gene encoding the other half of the chimera. The other 
half of the chimera can be maltose binding protein (MBP) or a nickel binding polypeptide encoding 
sequence. A chromatography matrix having maltose or nickel attached thereto is then used to purify 
the chimeric protein. Protease cleavage sites can be engineered between the MBP gene or the nickel 
binding polypeptide and the identified expected gene of interest, or portion thereof. Thus, the two 
polypeptides of the chimera can be separated from one another by protease digestion. 

One useful expression vector for generating maltose binding protein fusion proteins is pMAL 
(New England Biolabs), which encodes the malE gene. In the pMal protein fusion system, the cloned 
gene is inserted into a pMal vector downstream from the malE gene. This results in the expression of 
an MBP-fusion protein. The fusion protein is purified by affinity chromatography. These techniques 
as described are well known to those skilled in the art of molecular biology. 
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EXAMPLE 7 

Production of an Antibody to an isolated Staphylococcus aureus. Salmonella tvvhimurium, Klebsiella 
pneumoniae, Pseitdomonas aeruginosa Jinterococcus faecalis, Escherichia coll Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi Protein 
5 Substantially pure protein or polypeptide (including one of the polypeptides of SEQ ID NOs.: 

3801-3805, 4861-5915, 10013-141 10) is isolated from the transformed cells as described in Example 6. 
The concentration of protein in the final preparation is adjusted, for example, by concentration on a 
10,000 molecular weight cut off AMCON filter device (Millipore, Bedford, MA), to the level of a few 
micrograms/ml. Monoclonal or polyclonal antibody to the protein can then be prepared as follows: 

1 0 Monoclonal Antibody Production by Hybridoma Fusion 

Monoclonal antibody to epitopes of any of the peptides identified and isolated as described can 
be prepared from murine hybridomas according to the classical method of Kohler, G. and Milstein, C, 
Nature 256:495 (1975) or any of the well-known derivative methods thereof. Briefly, a mouse is 
repetitively inoculated with a few micrograms of the selected protein or peptides derived therefrom 

1 5 over a period of a few weeks. The mouse is then sacrificed, and the antibody-producing cells of the 

spleen isolated. The spleen cells are fiised by means of polyethylene glycol with mouse myeloma cells, 
and the excess unfused cells are destroyed by growth of the system on selective medium comprising 
aminopterin (HAT medium). The successfully-fiised cells are diluted and aliquots of the dilution 
placed in wells of a microtiter plate where growth of the culture is continued. Antibody-producing 

20 clones are identified by detection of antibody in the supernatant fluid of the wells by immunoassay 

procedures, such as ELISA, as described by Engvall, E., "Enzyme immunoassay ELISA and EMIT," 
Meth. Enzymol. 70:419 (1980), and derivative methods thereof. Selected positive clones can be 
expanded and their monoclonal antibody product harvested for use. Detailed procedures for 
monoclonal antibody production are described in Davis, L. et ah Basic Methods in Molecular Biology 

25 Elsevier, New York. Section 21-2. 

Polyclonal Antibody Production by Immunization 

Polyclonal antiserum containing antibodies to heterogeneous epitopes of a single protein or a 
peptide can be prepared by immunizing suitable animals with the expressed protein or peptides derived 
therefrom described above, which can be unmodified or modified to enhance immunogenicity. 

30 Effective polyclonal antibody production is affected by many factors related both to the antigen and the 
host species. For example, small molecules tend to be less immunogenic than larger molecules and can 
require the use of carriers and adjuvant. Also, host animals vary in response to site of inoculations and 
dose, with both inadequate or excessive doses of antigen resulting in low titer antisera. Small doses (ng 
level) of antigen administered at multiple intradermal sites appears to be most reliable. An effective 

3 5 immunization protocol for rabbits can be found in Vaitukaitis, J. et al. J. Clin, Endocrinol. Metab, 
33:988-991(1971). 
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Booster injections can be given at regular intervals, and antiserum harvested when antibody 
titer thereof, as determined semi-quantitatively, for example, by double immunodiffusion in agar 
against known concentrations of the antigen, begins to fall. See, for example, Ouchterlony, O. et ai. 
Chap. 19 in: Handbook of Experimental Immunology D. Wier (ed) Blackwell (1973). Plateau 
5 concentrationofantibodyisusuallyintherangeofO.l to 0.2 mg/ml of serum (about 12 ^iM). Affinity 
of the antisera for the antigen is determined by preparing competitive binding curves, as described, for 
example, by Fisher, D., Chap. 42 in: Manual of Clinical Immunology, 2d Ed. (Rose and Friedman, 
Eds.) Amer. Soc. For Microbiol., Washington, D.C. (1980). 

Antibody preparations prepared according to either protocol are useful in quantitative 
1 0 immunoassays which determine concentrations of antigen-bearing substances in biological samples; 
they are also used semi-quantitatively or qualitatively to identify the presence of antigen in a biological 
sample. The antibodies can also be used in therapeutic compositions for killing bacterial cells 
expressing the protein. 

EXAMPLE 8 

15 Screening Chemical Libraries 

A. Protein-Based Assays 

Having isolated and expressed bacterial proteins shown to be required for bacterial 
proliferation, the present invention further contemplates the use of these expressed target proteins in 
assays to screen libraries of compounds for potential drug candidates. The generation of chemical 
20 libraries is well known in the art. For example, combinatorial chemistry can be used to generate a 

library of compounds to be screened in the assays described herein. A combinatorial chemical library 
is a collection of diverse chemical compounds generated by either chemical synthesis or biological 
synthesis by combining a number of chemical "building block" reagents. For example, a linear 
combinatorial chemical library such as a polypeptide library is formed by combining amino acids in 
25 every possible combination to yield peptides of a given length. Millions of chemical compounds 

theoretically can be synthesized through such combinatorial mixings of chemical building blocks. For 
example, one commentator observed that the systematic, combinatorial mixing of 100 interchangeable 
chemical building blocks results in the theoretical synthesis of 100 million tetrameric compounds or 10 
billion pentameric compounds. (Gallop et al., "Applications of Combinatorial Technologies to Drug 
30 Discovery, Background and Peptide Combinatorial Libraries," Journal of Medicinal Chemistry, Vol. 
37, No. 9, 1233-1250 (1994). Other chemical libraries known to those in the art may also be used, 
including natural product libraries. 

Once generated, combinatorial libraries can be screened for compounds that possess desirable 
biological properties. For example, compounds which may be useful as drugs or to develop drugs 
35 would likely have the ability to bind to the target protein identified, expressed and purified as discussed 
above. Further, if the identified target protein is an enzyme, candidate compounds would likely 
interfere with the enzymatic properties of the target protein. For example, the enzymatic function of a 
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target protein may be to serve as a protease, nuclease, phosphatase, dehydrogenase, transporter 
protein, transcriptional enzyme, and any other type of enzyme known or unknown. Thus, the present 
invention contemplates using the protein products described above to screen combinatorial chemical 
libraries. 

5 In one example, the target protein is a serine protease and the substrate of the enzyme is 

known. The present example is directed towards the analysis of libraries of compounds to identify 
compounds that function as inhibitors of the target enzyme. First, a library of small molecules is 
generated using methods of combinatorial library formation well known in the art. U.S. Patent Nos. 
5,463,564 and 5,574, 656, to Agrafiotis, et al., entitled "System and Method of Automatically 

1 0 Generating Chemical Compounds with Desired Properties," are two such teachings. TTien the library 
compounds are screened to identify those compounds that possess desired structural and functional 
properties. U.S. Patent No. 5,684,711, also discusses a method for screening libraries. 

To illustrate the screening process, the target polypeptide and chemical compounds of the 
library are combined with one another and permitted to interact with one another. A labeled substrate 

1 5 is added to the incubation. The label on the substrate is such that a detectable signal is emitted from the 
products of the substrate molecules that result from the activity of the target polypeptide. The emission 
of this signal permits one to measure the effect of the combinatorial library compounds on the 
enzymatic activity of target enzymes by comparing it to the signal emitted in the absence of 
combinatorial library compounds. The characteristics of each library compound are encoded so that 

20 compounds demonstrating activity against the enzyme can be analyzed and features common to the 
various compounds identified can be isolated and combined into future iterations of libraries. 

Once a library of compounds is screened, subsequent libraries are generated using those 
chemical building blocks that possess the features shown in the first round of screen to have activity 
against the target enzyme. Using this method, subsequent iterations of candidate compounds will 

25 possess more and more of those structural and functional features required to inhibit the function of the 
target enzyme, until a group of enzyme inhibitors with high specificity for the enzyme can be found. 
These compounds can then be further tested for their safety and efficacy as antibiotics for use in 
mammals. 

It will be readily appreciated that this particular screening methodology is exemplary only. 

30 Other methods are well known to those skilled in the art. For example, a wide variety of screening 
techniques are known for a large number of naturally-occurring targets when the biochemical 
function of the target protein is known. For example, some techniques involve the generation and use 
of small peptides to probe and analyze target proteins both biochemically and genetically in order to 
identify and develop drug leads. Such techniques include the methods described in PCT publications 

35 No. W09935494, W098 19162, W09954728. Other techniques utilize natural product libraries or 
libraries of larger molecules such as proteins. 
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It will be appreciated that the above protein-based assays may be performed with any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella lyphimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enter ococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi (including the 
polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) or portions thereof. In 
addition, the above protein-based assays may be performed with homologous polypeptides or 
portions thereof. 
B. Cell-Based Assay s 

Current cell-based assays used to identify or to characterize compounds for drug discovery 
and development frequently depend on detecting the ability of a test compound to modulate the 
activity of a target molecule located within a cell or located on the surface of a cell. An advantage 
of cell-based assays is that they allow the effect of a compound on a target molecule's activity to be 
detected within the physiologically relevant environment of the cell as opposed to an in vitro 
environment. Most often such target molecules are proteins such as enzymes, receptors and the like. 
However, target molecules may also include other molecules such as DNAs, lipids, carbohydrates 
and RNAs including messenger RNAs, ribosomal RNAs, tRNAs, regulatory RNAs and the like. A 
number of highly sensitive cell-based assay methods are available to those of skill in the art to 
detect binding and interaction of test compounds with specific target molecules. However, these 
methods are generally not highly effective when the test compound binds to or otherwise interacts 
with its target molecule with moderate or low affinity. In addition, the target molecule may not be 
readily accessible to a test compound in solution, such as when the target molecule is located inside 
the cell or within a cellular compartment. Thus, current cell-based assay methods are limited in that 
they are not effective in identifying or characterizing compounds that interact with their targets with 
moderate to low affinity or compounds that interact with targets that are not readily accessible. 

The cell-based assay methods of the present invention have substantial advantages over 
current cell-based assays. These advantages derive from the use of sensitized cells in which the 
level or activity of at least one proliferation-required gene product (the target molecule) has been 
specifically reduced to the point where the presence or absence of its function becomes a rate- 
determining step for cellular proliferation. Bacterial, fungal, plant, or animal cells can all be used 
with the present method. Such sensitized cells become much more sensitive to compounds that are 
active against the affected target molecule. Thus, cell-based assays of the present invention are 
capable of detecting compounds exhibiting low or moderate potency against the target molecule of 
interest because such compounds are substantially more potent on sensitized cells than on non- 
sensitized cells. The effect may be such that a test compound may be two to several times more 
potent, at least 10 times more potent, at least 20 times more potent, at least 50 times more potent, at 
least 100 times more potent, at least 1000 times more potent, or even more than 1000 times more 
potent when tested on the sensitized cells as compared to the non-sensitized cells. The 
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proliferation-required nucleic acids or polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, or portions thereof, may be employed in any of the cell-based assays described 
5 herein. Similarly, homologous coding nucleic acids, homologous antisense nucleic acids, or 

homologous polypeptides or portions of the homologous nucleic acids or homologous polypeptides, 
may be employed in any of the cell-based assays described herein. 

Due in part to the increased appearance of antibiotic resistance in pathogenic 
microorganisms and to the significant side-effects associated with some currently used antibiotics, 

1 0 novel antibiotics acting at new targets are highly sought after in the art. Yet, another limitation in 
the current art related to cell-based assays is the problem of repeatedly identifying hits against the 
same kinds of target molecules in the same limited set of biological pathways. This may occur 
when compounds acting at such new targets are discarded, ignored or fail to be detected because 
compounds acting at the "old" targets are encountered more frequently and are more potent than 

1 5 compounds acting at the new targets. As a result, the majority of antibiotics in use currently 
interact with a relatively small number of target molecules within an even more limited set of 
biological pathways. 

The use of sensitized cells of the current invention provides a solution to the above problem 
in two ways. First, desired compounds acting at a target of interest, whether a new target or a 

20 previously known but poorly exploited target, can now be detected above the "noise" of compounds 
acting at the "old" targets due to the specific and substantial increase in potency of such desired 
compounds when tested on the sensitized cells of the current invention. Second, the methods used 
to sensitize cells to compounds acting at a target of interest may also sensitize these cells to 
compounds acting at other target molecules within the same biological pathway. For example, 

25 expression of an antisense molecule to a gene encoding a ribosomal protein is expected to sensitize 
the cell to compounds acting at that ribosomal protein and may also sensitize the cells to 
compounds acting at any of the ribosomal components (proteins or rRNA) or even to compounds 
acting at any target which is part of the protein synthesis pathway. Thus an important advantage of 
the present invention is the ability to reveal new targets and pathways that were previously not 

30 readily accessible to drug discovery methods. 

Sensitized cells of the present invention are prepared by reducing the activity or level of a 
target molecule. The target molecule may be a gene product, such as an RNA or polypeptide 
produced from the proliferation-required nucleic acids from Stapliylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 

35 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi (including a gene product produced from the nucleic acids of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012, such as the polypeptides of SEQ ID NOs.: 3801-3805, 4861- 
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5915, 10013-141 10) or from homologous nucleic acids. For example, the target molecule may be 
one of the polypeptides of SEQ ID NOs. 3801-3805, 4861-5915, 10013-141 10 or a homologous 
polypeptide. Alternatively, the target may be a gene product such as an RNA or polypeptide which 
is produced from a sequence within the same operon as the proliferation-required nucleic acids 
5 botnStcphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, ox Salmonella typhi or from homologous nucleic acids. In 
addition, the target may be an RNA or polypeptide in the same biological pathway as the 
proliferation-required nucleic acids from Stapliylococcus aureus, Salmonella typhimurium, 
1 0 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or from 
homologous nucleic acids. Such biological pathways include, but are not limited to, enzymatic, 
biochemical and metabolic pathways as well as pathways involved in the production of cellular 
structures such the cell wall. 
15 Current methods employed in the arts of medicinal and combinatorial chemistries are able 

to make use of structure-activity relationship information derived from testing compounds in 
various biological assays including direct binding assays and cell-based assays. Occasionally 
compounds are directly identified in such assays that are sufficiently potent to be developed as 
drugs. More often, initial hit compounds exhibit moderate or low potency. Once a hit compound is 
20 identified with low or moderate potency, directed libraries of compounds are synthesized and tested 
in order to identify more potent leads. Generally these directed libraries are combinatorial chemical 
libraries consisting of compounds with structures related to the hit compound but containing 
systematic variations including additions, subtractions and substitutions of various structural 
features. When tested for activity against the target molecule, structural features are identified that 
25 either alone or in combination with other features enhance or reduce activity. This information is 
used to design subsequent directed libraries containing compounds with enhanced activity against 
the target molecule. After one or several iterations of this process, compounds with substantially 
increased activity against the target molecule are identified and may be further developed as drugs. 
This process is facilitated by use of the sensitized cells of the present invention since compounds 
30 acting at the selected targets exhibit increased potency in such cell-based assays, thus; more 

compounds can now be characterized providing more useful information than would be obtained 
otherwise. 

Thus, it is now possible using cell-based assays of the present invention to identify or 
characterize compounds that previously would not have been readily identified or characterized 
35 including compounds that act at targets that previously were not readily exploited using cell-based 
assays. The process of evolving potent drug leads from initial hit compounds is also substantially 
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improved by the cell-based assays of the present invention because, for the same number of test 
compounds, more structure-function relationship information is likely to be revealed. 

The method of sensitizing a cell entails selecting a suitable gene or operon. A suitable gene 
or operon is one whose transcription and/or expression is required for the proliferation of the cell to 
5 be sensitized. The next step is to introduce into the cells to be sensitized, an antisense RNA capable 
of hybridizing to the suitable gene or operon or to the RNA encoded by the suitable gene or operon. 
Introduction of the antisense RNA can be in the form of a vector in which antisense RNA is 
produced under the control of an inducible promoter. The amount of antisense RNA produced is ■ 
modulated by varying an inducer concentration to which the cell is exposed and thereby varying the 

1 0 activity of the promoter driving transcription of the antisense RNA. Thus, cells are sensitized by 
exposing them to an inducer concentration that results in a sub-lethal level of antisense RNA 
expression. The requisite maount of inducer may be derived empiracally by one of skill in the art. 

In one embodiment of the cell-based assays, antisense nucleic acids complementary to the 
identified Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

15 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi nucleotide sequences or portions thereof 
(including antisense nucleic acids comprising a nucleotide sequence complementary to one of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and the antisense nucleic acids of SEQ ID NOs.: 8- 
3795 or antisense nucleic acids comprising a nucleotide sequence complementary to portions of the 

20 foregoing nucleic acids thereof), antisense nucleic complementary to homologous coding nucleic 

acids or portions thereof or homologous antisense nucleic acids are used to inhibit the production of 
a proliferation-required protein. Vectors producing antisense RNA complementary to identified 
genes required for proliferation, or portions thereof, are used to limit the concentration of a 
proliferation-required protein without severely inhibiting growth. The proliferation-required 

25 protein may be one of the proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 or a 
homologous polypeptide. To achieve that goal, a growth inhibition dose curve of inducer is 
calculated by plotting various doses of inducer against the corresponding growth inhibition caused 
by the antisense expression. From this curve, the concentration of inducer needed to achieve 
various percentages of antisense induced growth inhibition, from 1 to 100% can be determined. 

30 A variety of different regulatable promoters may be used to produce the antisense nucleic 

acid. Transcription from the regulatable promoters may be modulated by controlling the activity of 
a transcription factor repressor which acts at the regulatable promoter. For example, if transcription 
is modulated by affecting the activity of a repressor, the choice of inducer to be used depends on the 
repressor/operator responsible for regulating transcription of the antisense nucleic acid. If the 

35 regulatable promoter comprises a T5 promoter fused to a xylO (xylose operator; e.g. derived from 
Staphylococcus xylosis (Schnappinger, D. et al, FEMS Microbiol. Let. 129: 121-128 (1995)) then 
transcription of the antisense nucleic acid may be regulated by a xylose repressor. The xylose 
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repressor may be provided by ectoptic expression within an S. aureus cell of an exogenous xylose 
repressor gene, e.g. derived from & xylosis DNA. In such cases transcription of antisense RNA 
from the promoter is inducible by adding xylose to the medium and the promoter is thus "xylose 
inducible." Similarly, IPTG inducible promoters may be used. For example, the highest 
5 concentration of the inducer that does not reduce the growth rate significantly can be estimated 
from the curve. Cellular proliferation can be monitored by growth medium turbidity via OD 
measurements. In another example, the concentration of inducer that reduces growth by 25% can 
be predicted from the curve. In still another example, a concentration of inducer that reduces 
growth by 50% can be calculated. Additional parameters such as colony forming units (cfu) can be 
1 0 used to measure cellular viability. 

Cells to be assayed are exposed to the above-determined concentrations of inducer. The 
presence of the inducer at this sub-lethal concentration reduces the amount of the proliferation 
required gene product to a sub-optimal amount in the cell that will still support growth. Cells 
grown in the presence of this concentration of inducer are therefore specifically more sensitive to 
15 inhibitors of the proliferation-required protein or RNA of interest or to inhibitors of proteins or 
RNAs in the same biological pathway as the proliferation-required protein or RNA of interest but 
not to inhibitors of unrelated proteins or RNAs. 

Cells pretreated with sub-inhibitory concentrations of inducer and thus containing a 
reduced amount of proliferation-required target gene product are then used to screen for compounds 
20 that reduce cell growth. The sub-lethal concentration of inducer may be any concentration 

consistent with the intended use of the assay to identify candidate compounds to which the cells are 
more sensitive. For example, the sub-lethal concentration of the inducer may be such that growth 
inhibition is at least about 5%, at least about 8%, at least about 10%, at least about 20%, at least 
about 30%, at least about 40%, at least about 50%, at least about 60% at least about 75%, or more. 
25 Cells which are pre-sensitized using the preceding method are more sensitive to inhibitors of the 
target protein because these cells contain less target protein to inhibit than do wild-type cells. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising a nucleotide sequence complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
3 0 Pseudomonas aeruginosa, Enter ococcus faecalis, Escherichia coli, Enter ococcus faecalis, 

Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, antisense 
nucleic acids complementary to homologous coding nucleic acids or portions thereof or 
homologous antisense nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
3 5 Klebsiella pneumoniae, Pseudomonas aeruginosa, En terococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
homologous polypeptides. 
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In another embodiment of the cell-based assays of the present invention, the level or 
activity of a proliferation required gene product is reduced using a mutation, such as a temperature 
. sensitive mutation, in the gene encoding a gene product required for proliferation and an antisense 
nucleic acid comprising a nucleotide sequence complementary to the gene encoding the gene 
5 product required for proliferation or a portion thereof Growing the cells at an intermediate 
temperature between the permissive and restrictive temperatures of the temperature sensitive 
mutant where the mutation is in a proliferation-required gene produces cells with reduced activity 
of the proliferation-required gene product The antisense RNA complementary to the proliferation- 
required sequence further reduces the activity of the proliferation required gene product. Drugs that 

1 0 may not have been found using either the temperature sensitive mutation or the antisense nucleic 
acid alone may be identified by determining whether cells in which transcription of the antisense 
nucleic acid has been induced and which are grown at a temperature between the permissive 
temperature and the restrictive temperature are substantially more sensitive to a test compound than 
cells in which expression of the antisense nucleic acid has not been induced and which are grown at 

1 5 a permissive temperature. Also drugs found previously from either the antisense nucleic acid alone 
or the temperature sensitive mutation alone may have a different sensitivity profile when used in 
cells combining the two approaches, and that sensitivity profile may indicate a more specific action 
of the drug in inhibiting one or more activities of the gene product. 

Temperature sensitive mutations may be located at different sites within the gene and 

20 correspond to different domains of the protein. For example, the dnaB gene of Escherichia coli 
encodes the replication fork DNA helicase. DnaB has several domains, including domains for 
oligomerization, ATP hydrolysis, DNA binding, interaction with primase, interaction with DnaC, 
and interaction with DnaA [(Biswas, E.E. and Biswas, S.B. 1999. Mechanism and DnaB helicase of 
Escherichia coli: structural domains involved in ATP hydrolysis, DNA binding, and 

25 oligomerization. Biochem. 38:10919-10928; Hiasa, H. and Marians, KJ. 1999. Initiation of 

bidirectional replication at the chromosomal origin is directed by the interaction between helicase 
and primase. J. Biol. Chem. 274:27244-27248; San Martin, C, Radermacher, M., Wolpensinger, 
B., Engel, A., Miles, C.S., Dixon, N.E., and Carazo, J.M. 1998. Three-dimensional reconstructions 
from cryoelectron microscopy images reveal an intimate complex between helicase DnaB and its 

30 loading partner DnaC. Structure 6:501-9; Sutton, M.D., Carr, K.M., Vicente, M., and Kaguni, J.M. 
1998. Escherichia coli DnaA protein. The N-terminal domain and loading of DnaB helicase at the 
E. coli chromosomal origin. J. Biol. Chem. 273:34255-62.)]. Temperature sensitive mutations in 
different domains of DnaB confer different phenotypes at the restrictive temperature, which include 
either an abrupt stop or slow stop in DNA replication with or without DNA breakdown (Wechsler, 

35 J.A. and Gross, J.D. 1 97 1 . Escherichia coli mutants temperature-sensitive for DNA synthesis. Mol. 
Gen. Genetics 113:273-284) and termination of growth or cell death. Combining the use of 
temperature sensitive mutations in the dnaB gene that cause cell death at the restrictive temperature 
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with an antisense to the dnaB gene could lead to the discovery of very specific and effective 
inhibitors of one or a subset of activities exhibited by DnaB. 

It will be appreciated that the above method may be performed with any mutation which 
reduces but does not eliminate the activity or level of the gene product which is required for 
proliferation. 

It will be appreciated that the above cell-based assays may be performed using mutations 
in, such as temperature sensitive mutations, and antisense nucleic acids comprising a nucleotide 
sequence complementary to any of the genes encoding proliferation-required gene products from 
from Staphylococcus aweus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enter ococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof (including the nucleic 
acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012), mutations in and antisense nucleic 
acids complementary to homologous coding nucleic acids or portions thereof or homologous 
antisense nucleic acids. In this way, the level or activity of a target, such as any of the proliferation- 
required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
polypeptides of SEQ ID NOs, 3801-3805, 4861-5915, 10013-141 10), or homologous polypeptides 
may be reduced. 

When screening for antimicrobial agents against a gene product required for proliferation, 
growth inhibition of cells containing a limiting amount of that proliferation-required gene product 
can be assayed. Growth inhibition can be measured by directly comparing the amount of growth, 
measured by the optical density of the growth medium, between an experimental sample and a 
control sample. Alternative methods for assaying cell proliferation include measuring green 
fluorescent protein (GFP) reporter construct emissions, various enzymatic activity assays, and other 
methods well known in the art. 

It will be appreciated that the above method may be performed in solid phase, liquid phase 
or a combination of the two. For example, cells grown on nutrient agar containing the inducer of the 
antisense construct may be exposed to compounds spotted onto the agar surface. If desired, the 
cells may be grown on agar containing varying concentrations of the inducer. A compound's effect 
may be judged from the diameter of the resulting killing zone, the area around the compound 
application point in which cells do not grow. Multiple compounds may be transferred to agar plates 
and simultaneously tested using automated and semi-automated equipment including but not 
restricted to multi-channel pipettes (for example the Beckman Multimek) and multi-channel 
spotters (for example the Genomic Solutions Flexys). In this way multiple plates and thousands to 
millions of compounds may be tested per day. 
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The compounds may also be tested entirely in liquid phase using microtiter plates as 
described below. Liquid phase screening may be performed in microtiter plates containing 96, 384, 
1536 or more wells per microtiter plate to screen multiple plates and thousands to millions of 
compounds per day. Automated and semi-automated equipment may be used for addition of 
5 reagents (for example cells and compounds) and determination of cell density. 

EXAMPLE 9 

Cell-Based Assay Using Antisense Complementary to Genes Encoding Ribosomal Proteins 
The effectiveness of the above cell-based assay was validated using constructs transribing 
antisense RNA to the proliferation required K coli genes rpIL, rpU, and rplW encoding ribosomal 

10 proteins L7/L12, L10 and L23 respectively. These proteins are essential components of the protein 
synthesis apparatus of the cell and as such are required for proliferation. These constructs were 
used to test the effect of antisense transcription on cell sensitivity to antibiotics known to bind to the 
ribosome and thereby inhibit protein synthesis. Constructs transcribing antisense RNA to several 
other genes (elaD, visQyohH, and atpE/B\ the products of which are not involved in protein 

1 5 synthesis were used for comparison. 

First, pLex5BA (Krause et aL, J. Mol. Biol 274: 365 (1997)) vectors containing antisense 
constructs to either rplW or to elaD were introduced into separate £. coli cell populations. Vector 
introduction is a technique well known to those of ordinary skill in the art. The vectors of this 
example contain IPTG inducible promoters that drive the transcription of the antisense RNA in the 

20 presence of the inducer. However, those skilled in the art will appreciate that other inducible 

promoters may also be used. Suitable vectors are also well known in the art. Antisense clones to 
genes encoding different ribosomal proteins or to genes encoding proteins that are not involved in 
protein synthesis were utilized to test the effect of antisense transcription on cell sensitivity to the 
antibiotics known to bind to ribosomal proteins and inhibit protein synthesis. Antisense nucleic 

25 acids comprising a nucleotide sequence complementarty to the elaD, atpB&atpE, visC and yohH 
genes are referred to as AS-efaZ), AS-atpB/E, AS-visC, AS-yohH respectively. These genes are not 
known to be involved in protein synthesis. Antisense nucleic acids to the rpIL, rplL&rplJznd rplW 
genes are referred to as AS-rplL, AS-rplL/J, and AS-j-pIW respectively. These genes encode 
ribosomal proteins L7/L12 (rpIL) L10 (rplJ) and L23 (rplW). Vectors containing these antisense 

30 nucleic acids were introduced into separate E. coli cell populations. 

The cell populations containing vectors producing AS-elaD or AS-rplW were exposed to a 
range of IPTG concentrations in liquid medium to obtain the growth inhibitory dose curve for each 
clone (Fig. 1). First, seed cultures were grown to a particular turbidity measured by the optical 
density (OD) of the growth solution. The OD of the solution is directly related to the number of 

35 bacterial cells contained therein. Subsequently, sixteen 200 ]ul liquid medium cultures were grown 
in a 96 well microtiter plate at 37° C with a range of IPTG concentrations in duplicate two-fold 
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serial dilutions from 1 600 uM to 12.5 pM (final concentration). Additionally, control cells were 
grown in duplicate without IPTG. These cultures were started from an inoculum of equal amounts 
of cells derived from the same initial seed culture of a clone of interest. The cells were grown for 
up to 1 5 hours and the extent of growth was determined by measuring the optical density of the 
cultures at 600 nm. When the control culture reached mid-log phase the percent growth (relative to 
the control culture) for each of the IPTG containing cultures was plotted against the log 
concentrations of IPTG to produce a growth inhibitory dose response curve for the IPTG. The 
concentration of IPTG that inhibits cell growth to 50% (IC 50 ) as compared to the 0 mMIPTG 
control (0% growth inhibition) was then calculated from the curve. Under these conditions, an 
amount of antisense RNA was produced that reduced the expression levels of rplWoT elaD to a 
degree such that growth of cells containing their respective antisense vectors was inhibited by 50%. 

Alternative methods of measuring growth are also contemplated. Examples of these 
methods include measurements of proteins, the expression of which is engineered into the cells 
being tested and can readily be measured. Examples of such proteins include green fluorescent 
5 protein (GFP), luciferase, and various enzymes. 

Cells were pretreated with the selected concentration of IPTG and then used to test the 
sensitivity of cell populations to tetracycline, erythromycin and other known protein synthesis 
inhibitors. Figure 1 is an IPTG dose response curve in E coli transformed with an IPTG-inducible 
plasmid containing either an antisense clone to the K coli rplW gene (AS-rplW) which encodes 
ribosomal protein L23 which is required for protein synthesis and essential for cell proliferation, or 
an antisense clone to the elaD (AS-elaD) gene which is not known to be involved in protein 
synthesis. 

An example of a tetracycline dose response curve is shown in Figures 2A and 2B for the 
rplW and elaD genes, respectively. Cells were grown to log phase and then diluted into medium 
alone or medium containing IPTG at concentrations which give 20% and 50% growth inhibition as 
determined by IPTG dose response curves. After 2.5 hours, the cells were diluted to a final OD 600 
of 0.002 into 96 well plates containing (1) +/- IPTG at the same concentrations used for the 2.5 hour 
pre-incubation; and (2) serial two-fold dilutions of tetracycline such that the final concentrations of 
tetracycline range from 1 ug/ml to 15.6 ng/ml and 0 ug/ml. The 96 well plates were incubated at 
37°C and the OD 600 was read by a plate reader every 5 minutes for up to 15 hours. For each IPTG 
concentration and the no IPTG control, tetracycline dose response curves were determined when the 
control (absence of tetracycline) reached 0.1 OD m . 

To compare tetracycline sensitivity with and without IPTG, tetracycline IC 50s were 
determined from the dose response curves (Figs. 3A-B). Cells transcribing antisense nucleic acids 
AS-rplL or AS-rplW to genes encoding ribosomal proteins L7/L12 and L23 respectively showed 
increased sensitivity to tetracycline (Fig. 2A) as compared to cells with reduced levels of the elaD 
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gene product (AS-elaD) (Fig. 2B). Figure 3 shows a summary bar chart in which the ratios of 
tetracycline IC 50s determined in the presence of IPTG which gives 50% growth inhibition versus 
tetracycline IC 50s determined without IPTG (fold increase in tetracycline sensitivity) were plotted. 
Cells with reduced levels of either L7/L12 (encoded by genes rplL, rplJ) or L23 (encoded by the 
5 rplW gene) showed increased sensitivity to tetracycline (Fig. 3). Cells expressing antisense to 

genes not known to be involved in protein synthesis (AS-atpB/E, AS-v/sC, AS-elaD, AS-yohH) did 
not show the same increased sensitivity to tetracycline, validating the specificity of this assay (Fig. 
3). 

In addition to the above, it has been observed in initial experiments that clones transcribing 

10 antisense RNA to genes involved in protein synthesis (including genes encoding ribosomal proteins 
L7/L12 & L10, L7/L12 alone, L22, and L18, as well as genes encoding rKNA and Elongation 
Factor G) have increased sensitivity to the macrolide, erythromycin, whereas clones transcribing 
antisense to the non-protein synthesis genes elaD, atpB/E and visC do not. Furthermore, the clone 
transcribing antisense to rplL and rplJ (AS-rpIL/J) does not show increased sensitivity to nalidixic 

15 acid and ofloxacin, antibiotics which do not inhibit protein synthesis. 

The results with the ribosomal protein genes rplL, rplJ 9 and rplW as well as the initial 
results using various other antisense clones and antibiotics show that limiting the concentration of 
an antibiotic target makes cells more sensitive to the antimicrobial agents that specifically interact 
with that protein. The results also show that these cells are sensitized to antimicrobial agents that 

20 inhibit the overall function in which the protein target is involved but are not sensitized to 

antimicrobial agents that inhibit other functions. It will be appreciated that the cell-based assays 
described above may be implemented using the Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi antisense 

25 nucleotide sequences which inhibit the activity of genes required for proliferation described herein 
(including the antisense nucleic acids of SEQ ID NOs.: 8-3795) or antisense nucleic acids 
comprising nucleotide sequences which are complementary to the sequences of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012 or portions thereof. 

It will be appreciated that the above cell-based assays may be performed using antisense 

30 nucleic acids complementary to any of the proliferation-required nucleic acids from Stapljylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, or portions thereof, antisense nucleic acids complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In this way, the 

35 level or activity of a target, such as any of the proliferation-required polypeptides from 

Stapfylococcus aweus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
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Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi, or homologous polypeptides may be reduced. 

The cell-based assay described above may also be used to identify the biological pathway 
in which a proliferation-required nucleic acid or its gene product lies. In such methods, cells 
transcribing a sub-lethal level of antisense to a target proliferation-required nucleic acid and control 
cells in which transcription of the antisense has not been induced are contacted with a panel of 
antibiotics known to act in various pathways. If the antibiotic acts in the pathway in which the 
target proliferation-required nucleic acid or its gene product lies, cells in which transcription of the 
antisense has been induced will be more sensitive to the antibiotic than cells in which expression of 
the antisense has not been induced. 

As a control, the results of the assay may be confirmed by contacting a panel of cells 
transcribing antisense nucleic acids to many different proliferation-required genes including the 
target proliferation-required gene. If the antibiotic is acting specifically, heightened sensitivity to 
the antibiotic will be observed only in the cells transcribing antisense to a target proliferation- 
required gene (or cells expressing antisense to other proliferation-required genes in the same 
pathway as the target proliferation-required gene) but will not be observed generally in all cells 
expressing antisense to proliferation-required genes. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aweus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, (including antisense nucleic acids complementary to SEQ ID NOs: 3796-3800, 
3806-4860, 5916-10012, or the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids comprising nucleotide sequences complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids In this way, the 
level or activity of a target, such as any of the proliferation-required polypeptides from 
Stapfrylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-14110), or homologous polypeptides may be reduced. 

Similarly, the above method may be used to determine the pathway on which a test 
compound, such as a test antibiotic acts. A panel of cells, each of which transcribes an antisense to 
a proliferation-required nucleic acid in a known pathway, is contacted with a compound for which it 
is desired to determine the pathway on which it acts. The sensitivity of the panel of cells to the test 
compound is determined in cells in which transcription of the antisense has been induced and in 
control cells in which expression of the antisense has not been induced. If the test compound acts 
on the pathway on which an antisense nucleic acid acts, cells in which expression of the antisense 
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has been induced will be more sensitive to the compound than cells in which expression of the 
antisense has not been induced. In addition, control cells in which expression of antisense to 
proliferation-required genes in other pathways has been induced will not exhibit heightened 
sensitivity to the compound. In this way, the pathway on which the test compound acts may be 
5 determined. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enter vcoccus faecalis, Escherichia coli, Enter ococcus faecalis, 

1 0 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including antisense nucleic 
acids complementary to SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, such as the antisense 
nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic acids complementary 
to homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 

1 5 Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, ox Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-141 10) or homologous polypeptides may be reduced. 

The Example below provides one method for performing such assays. 

20 EXAMPLE 10 

Identification of the Pathway in which a Proliferation-Required 
Gene Lies or the Pathway on which an Antibiotic Acts 
A. Preparation of Bacterial Stocks for Assay 

To provide a consistent source of cells to screen, frozen stocks of host bacteria containing 

25 the desired antisense construct are prepared using standard microbiological techniques. For 
example, a single clone of the microorganism can be isolated by streaking out a sample of the 
original stock onto an agar plate containing nutrients for cell growth and an antibiotic for which the 
antisense construct contains a selectable marker which confers resistance. After overnight growth 
an isolated colony is picked from the plate with a sterile needle and transferred to an appropriate 

30 liquid growth medium containing the antibiotic required for maintenance of the plasmid. The cells 
are incubated at 30°C to 37°C with vigorous shaking for 4 to 6 hours to yield a culture in 
exponential growth. Sterile glycerol is added to 15% (volume to volume) and lOO^L to 500 jliL 
aliquots are distributed into sterile cryotubes, snap frozen in liquid nitrogen, and stored at -80°C for 
future assays. 

35 B. Growth of Bacteria for Use in the Assay 
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A day prior to an assay, a stock vial is removed from the freezer, rapidly thawed (37°C 
water bath) and a loop of culture is streaked out on an agar plate containing nutrients for cell growth 
and an antibiotic to which the selectable marker of the antisense construct confers resistance. After 
overnight growth at 37°C, ten randomly chosen, isolated colonies are transferred from the plate 
(sterile inoculum loop) to a sterile tube containing 5 mL of LB medium containing the antibiotic to 
which the antisense vector confers resistance. After vigorous mixing to form a homogeneous cell 
suspension, the optical density of the suspension is measured at 600 nm (OD 600 ) and if necessary an 
aliquot of the suspension is diluted into a second tube of 5 mL, sterile, LB medium plus antibiotic to 
achieve an OD 600 £ 0.02 absorbance units. The culture is then incubated at 37° C for 1-2 hrs with 
shaking until the OD 600 reaches OD 0.2 - 0.3. At this point the cells are ready to be used in the 
assay. 

C Selection of Media to be Used in Assay 

Two-fold dilution series of the inducer are generated in culture media containing the 
appropriate antibiotic for maintenance of the antisense construct. Several media are tested side by 
side and three to four wells are used to evaluate the effects of the inducer at each concentration in 
each media. For example, LB broth, TBD broth and Muller-Hinton media may be tested with the 
inducer xylose at the following concentrations, 5 mM, 10 mM, 20 mM, 40 mM, 80 mM, 120 mM 
and 160 mM. Equal volumes of test media-inducer and cells are added to the wells of a 384 well 
microtiter plate and mixed. The cells are prepared as described above and diluted 1:100 in the 
appropriate media containing the test antibiotic immediately prior to addition to the microtiter plate 
wells. For a control, cells are also added to several wells of each media that do not contain inducer, 
for example 0 mM xylose. Cell growth is monitored continuously by incubation at 37°C in a 
microtiterplate reader monitoring the OD 600 of the wells over an 18-hour period. The percent 
inhibition of growth produced by each concentration of inducer is calculated by comparing the rates 
of logarithmic growth against that exhibited by cells growing in medium without inducer. The 
medium yielding greatest sensitivity to inducer is selected for use in the assays described below. 
D - Mea surement of Test Antibiotic Sensitivity in the Abse n ce of Antisense Construct Induction 

Two-fold dilution series of antibiotics of known mechanism of action are generated in the 
culture medium selected for further assay development that has been supplemented with the 
antibiotic used to maintain the construct. A panel of test antibiotics known to act on different 
pathways is tested side by side with three to four wells being used to evaluate the effect of a test 
antibiotic on cell growth at each concentration. Equal volumes of test antibiotic and cells are added 
to the wells of a 384 well microtiter plate and mixed. Cells are prepared as described above using 
the medium selected for assay development supplemented with the antibiotic required to maintain 
the antisense construct and are diluted 1 : 1 00 in identical medium immediately prior to addition to 
the microtiter plate wells. For a control, cells are also added to several wells that lack antibiotic, 
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but contain the solvent used to dissolve the antibiotics. Cell growth is monitored continuously by 
incubation at 37°C in a microtiter plate reader monitoring the OD 60 o of the wells over an 1 8-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 
by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
5 without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC 50 value for each antibiotic. 

E. Measurement of Test A ntibiotic Sensitivity in the Presence of Antisense Construct Inducer 

The culture medium selected for use in the assay is supplemented with inducer at 
concentrations shown to inhibit cell growth by 50% and 80% as described above, as well as the 

10 antibiotic used to maintain the construct. Two-fold dilution series of the panel of test antibiotics 
used above are generated in each of these media. Several antibiotics are tested side by side in each 
medium with three to four wells being used to evaluate the effects of an antibiotic on cell growth at 
each concentration. Equal volumes of test antibiotic and cells are added to the wells of a 384 well 
microtiter plate and mixed. Cells are prepared as described above using the medium selected for 

15 use in the assay supplemented with the antibiotic required to maintain the antisense construct. The 
cells are diluted 1:100 into two 50 mL aliquots of identical medium containing concentrations of 
inducer that have been shown to inhibit cell growth by 50% and 80 % respectively and incubated at 
37°C with shaking for 2.5 hours. Immediately prior to addition to the microtiter plate wells, the 
cultures are adjusted to an appropriate OD 600 (typically 0.002) by dilution into warm (37°C) sterile 

20 medium supplemented with identical concentrations of the inducer and antibiotic used to maintain 
the antisense construct. For a control, cells are also added to several wells that contain solvent used 
to dissolve test antibiotics but which contain no antibiotic. Cell growth is monitored continuously 
by incubation at 37°C in a microtiter plate reader monitoring the OD 600 of the wells over an 1 8-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 

25 by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC 5 o value for each antibiotic. 

F. Determining the Specificity of the Test Antibiotics 

A comparison of the IC 50 s generated by antibiotics of known mechanism of action under 
30 antisense induced and non-induced conditions allows the pathway in which a proliferation-required 
nucleic acid lies to be identified. If cells expressing an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation-required gene are selectively sensitive to an 
antibiotic acting via a particular pathway, then the gene against which the antisense acts is involved 
in the pathway on which the antibiotic acts. 
35 G. Identification of Pathway in which a Test Antibiotic Acts 
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As discussed above, the cell-based assay may also be used to determine the pathway 
against which a test antibiotic acts. In such an analysis, the pathways against which each member 
of a panel of antisense nucleic acids acts are identified as described above. A panel of cells, each 
containing an inducible vector which transcribes an antisense nucleic acid comprising a nucleotide 
5 sequence complementary to a gene in a known proliferation-required pathway, is contacted with a 
test antibiotic for which it is desired to determine the pathway on which it acts under inducing and 
non-inducing conditions. If heightened sensitivity is observed in induced cells transcribing 
antisense complementary to a gene in a particular pathway but not in induced cells transcribing 
antisense nucleic acids comprising nucleotide sequences complementary to genes in other 
10 pathways, then the test antibiotic acts against the pathway for which heightened sensitivity was 
observed. 

One skilled in the art will appreciate that further optimization of the assay conditions, such 
as the concentration of inducer used to induce antisense transcription and/or the growth conditions 
used for the assay (for example incubation temperature and medium components) may further 
1 5 increase the selectivity and/or magnitude of the antibiotic sensitization exhibited. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Stapfrylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , (including antisense nucleic 
acids comprising nucleotide sequences complemenatary to SEQ ID NOs: 3796-3800, 3806-4860, 
5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, 
antisense nucleic acids complementary to homologous coding nucleic acids or portions thereof, or 
homologous antisense nucleic acids In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including 
the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110), or homologous 
polypeptides may be reduced. 

The following example confirms the effectiveness of the methods described above. 

EXAMPLE 11 

Identification of the Biolog ical Pathway in which a Proliferation-Required Gene Lies 
The effectiveness of the above assays was validated using proliferation-required genes from 
R coli which were identified using procedures similar to those described above. Antibiotics of 
35 various chemical classes and modes of action were purchased from Sigma Chemicals (St. Louis, 
MO). Stock solutions were prepared by dissolving each antibiotic in an appropriate aqueous 
solution based on information provided by the manufacturer. The final working solution of each 
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antibiotic contained no more than 0.2% (w/v) of any organic solvent. To determine their potency 
against a bacterial strain engineered for transcription of an antisense comprising a nucleotide 
sequence complementary to a proliferation-required SOS ribosomal protein, each antibiotic was . 
serially diluted two- or three- fold in growth medium supplemented with the appropriate antibiotic 
5 for maintenance of the antisense construct. At least ten dilutions were prepared for each antibiotic. 
25 pL aliquots of each dilution were transferred to discrete wells of a 384-well microplate (the 
assay plate) using a multi-channel pipette. Quadruplicate wells were used for each dilution of an 
antibiotic under each treatment condition (plus and minus inducer). Each assay plate contained 
twenty wells for cell growth controls (growth medium replacing antibiotic), ten wells for each 

10 treatment (plus and minus inducer, in this example IPTG). Assay plates were usually divided into 
the two treatments: half the plate containing induced cells and an appropriate concentrations of 
inducer (in this example IPTG) to maintain the state of induction, the other half containing non- 
induced cells in the absence of IPTG. 

Cells for the assay were prepared as follows. Bacterial cells containing a construct, from 

1 5 which transcription of antisense nucleic acid comprising a nucleotide sequence complementary to 
rplL and rplJ (AS-rpIL/J), which encode proliferation-required SOS ribosomal subunit proteins, is 
inducible in the presence of IPTG, were grown into exponential growth (OD 60 o 0.2 to 0.3) and then 
diluted 1 : 1 00 into fresh medium containing either 400 pM or 0 pM inducer (IPTG). These cultures 
were incubated at 37° C for 2.5 hr. After a 2.5 hr incubation, induced and non-induced cells were 

20 respectively diluted into an assay medium at a final OD 600 value of 0.0004. The medium contained 
an appropriate concentration of the antibiotic for the maintenance of the antisense construct. In 
addition, the medium used to dilute induced cells was supplemented with 800 pM IPTG so that 
addition to the assay plate would result in a final IPTG concentration of 400 pM. Induced and non- 
induced cell suspensions were dispensed (25 pl/well) into the appropriate wells of the assay plate as 

25 discussed previously. The plate was then loaded into a plate reader, incubated at constant 

temperature, and cell growth was monitored in each well by the measurement of light scattering at 
595 nm. Growth was monitored every 5 minutes until the cell culture attained a stationary growth 
phase. For each concentration of antibiotic, a percentage inhibition of growth was calculated at the 
time point corresponding to mid-exponential growth for the associated control wells (no antibiotic, 

30 plus or minus IPTG). For each antibiotic and condition (plus or minus IPTG), a plot of percent 
inhibition versus log of antibiotic concentration was generated and the IC 50 determined. A 
comparison of the IC 50 for each antibiotic in the presence and absence of IPTG revealed whether 
induction of the antisense construct sensitized the cell to the mechanism of action exhibited by the 
antibiotic. Cells which exhibited a statistically significant decrease in the IC 50 value in the presence 

35 of inducer were considered to have an increased sensitivity to the test antibiotic. 
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The results are provided in the table below, which lists the classes and names of the 
antibiotics used in the analysis, the targets of the antibiotics, the IC 50 in the absence of IPTG, the 
ICjo in the presence of IPTG, the concentration units for the IC SOs , the fold increase in IC S0 in the 
presence of IPTG, and whether increased sensitivity was observed in the presence of IPTG. 
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The above results demonstrate that induction of an antisense RNA complementary to genes 
encoding SOS ribosomal subunit proteins results in a selective and highly significant sensitization of 
cells to antibiotics that inhibit ribosomal function and protein synthesis. The above results further 
demonstrate that induction of an antisense to an essential gene sensitizes a cell or microorganism to 
compounds that interfere with that gene product's biological role. This sensitization is restricted to 
compounds that interfere with pathways associated with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typUmwium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs. 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portion's 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
thereof or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
any of the proliferation-required polypeptides from Stap/rylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi i (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
141 10), or homologous polypeptides may be reduced. 

Example 1 1 A below describes an analysis performed in Staphylococcus aureus. 

EXAMPLE 11A 

Identification of the Biological Pathway in which a Gene Req uired for 
Proliferation of St aphylococcus aureus Lies 
Antibiotics of various chemical classes and modes of action were purchased from chemical 
suppliers, for example Sigma Chemicals (St. Louis, MO). Stock solutions were prepared by 
dissolving each antibiotic in an appropriate aqueous solution based on information provided by the 
manufacturer. The final working solution of each antibiotic contained no more than 0.2% (w/v) of 
any organic solvent. 

To determine its potency against a bacterial strain containing an antisense nucleic acid 
comprising a nucleotide sequence complementary to the nucleotide sequence encoding the Beta 
subunit of DNA gyrase (which is required for proliferation) under the control of a xylose inducible 
promoter, each antibiotic was serially diluted two- or three- fold in growth medium supplemented 
with the appropriate antibiotic for maintenance of the antisense construct. At least ten dilutions 
were prepared for each antibiotic. 

Aliquots (25 uL) of each dilution were transferred to discrete wells of a 384-welI 
microplate (the assay plate) using a multi-channel pipette. Quadruplicate wells were used for each 
dilution of an antibiotic under each treatment condition (plus and minus inducer). Each assay plate 
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contained twenty wells for cell growth controls (growth medium, no antibiotic), ten wells for each 
treatment (plus and minus inducer, xylose, in this example). Half the assay plate contained induced 
cells (in this example Staphylococcus aureus cells) and appropriate concentrations of inducer ( 
xylose, in this example) to maintain the state of induction while the other half of the assay plate 
5 contained non-induced cells maintained in the absence of inducer. 
Preparation of Bacterial Cells 

Cells of a bacterial clone containing a construct in which transcription of antisense 
comprising a nucleotide sequence complementary to the sequence encoding the Beta subunit of 
DNA gyrase under the control of the xylose inducible promoter (S 1 Ml 000000 1F08) were grown 

1 0 into exponential growth (OD 600 0.2 to 0.3) and then diluted 1 : 100 into fresh medium containing 
either 12 mM or 0 mM inducer (xylose). These cultures were incubated at 37° Cfor 2.5 hr. The 
presence of inducer (xylose) in the medium initiates and maintains production of antisense RNA 
from the antisense construct. After a 2.5 hr incubation, induced and non-induced cells were 
respectively diluted into an assay medium containing an appropriate concentration of the antibiotic 

1 5 for the maintenance of the antisense construct. In addition, medium used to dilute induced cells 
was supplemented with 24 mM xylose so that addition to the assay plate would result in a final 
xylose concentration of 12 mM. The cells were diluted to a final OD 60 o value of 0.0004. 

Induced and non-induced cell suspensions were dispensed (25 pi/well) into the appropriate 
wells of the assay plate as discussed previously. The plate was then loaded into a plate reader and 

20 incubated at constant temperature while cell growth was monitored in each well by the 

measurement of light scattering at 595 nm. Growth was monitored every 5 minutes until the cell 
culture attained a stationary growth phase. For each concentration of antibiotic, a percentage 
inhibition of growth was calculated at the time point corresponding to mid-exponential growth for 
the associated control wells (no antibiotic, plus or minus xylose). For each antibiotic and condition 

25 (plus or minus xylose), plots of percent inhibition versus Log of antibiotic concentration were 
generated and IC 50s determined. 

A comparison of each antibiotic's IC 5 o in the presence and absence of inducer ( xylose, in 
this example) reveals whether induction of the antisense construct sensitized the cell to the 
antibiotic's mechanism of action. If the antibiotic acts against the p subunit of DNA gyrase, the 

30 IC 50 of induced cells will be significantly lower than the IC 50 of uninduced cells. 

Figure 4 lists the antibiotics tested, their targets, and their fold increase in potency between 
induced cells and uninduced cells. As illustrated in Figure 4, the potency of cefotaxime, cefoxitin, 
fusidic acid, lincomycin, tobramycin, trimethoprim and vancomycin, each of which act on targets 
other than the p subunit of gyrase, was not significantly different in induced cells as compared to 

35 uninduced cells. However, the potency of novobiocin, which is known to act against the Beta 
subunit of DNA gyrase, was significantly different between induced cells and uninduced cells. 
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Thus, induction of an antisense nucleic acid comprising a nucleotide sequence 
complementary to the sequence encoding the p subunit of gyrase results in a selective and 
significant sensitization of Staphylococci* aureus cells to an antibiotic which inhibits the activity of 
this protein. Furthermore, the results demonstrate that induction of an antisense construct to an 
essential gene sensitizes a cell or microorganism to compounds that interfere with that gene 
product's biological role. This sensitization is apparently restricted to compounds that interfere 
with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs.: 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs. 8-3795), or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
thereof, or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi, or 
homologous polypeptides may be reduced. 

Assays utilizing antisense constructs to essential genes or portions thereof can be used to 
identify compounds that interfere with the activity of those gene products. Such assays could be 
used to identify drug leads, for example antibiotics. 

Panels of cells transcribing different antisense nucleic acids can be used to characterize the 
point of intervention of a compound affecting an essential biochemical pathway including 
25 antibiotics with no known mechanism of action. 

Assays utilizing antisense constructs to essential genes can be used to identify compounds 
that specifically interfere with the activity of multiple targets in a pathway. Such constructs can be 
used to simultaneously screen a sample against multiple targets in one pathway in one reaction 
(Combinatorial HTS). 

Furthermore, as discussed above, panels of antisense construct-containing cells may be 
used to characterize the point of intervention of any compound affecting an essential biological 
pathway including antibiotics with no known mechanism of action. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids comprising nucleotide sequences 
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complementary to SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic 
acids of SEQ ID NOs. 8-3795), or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
Enterococcus faecalis, Escherichia coli } Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or homologous polypeptides may be reduced. 

Another embodiment of the present invention is a method for determining the pathway 
against which a test antibiotic compound is active, in which the activity of target proteins or nucleic 

10 acids involved in proliferation-required pathways is reduced by contacting cells with a sub-lethal 
concentration of a known antibiotic which acts against the target protein or nucleic acid. In one 
embodiment, the target protein or nucleic acid corresponds to a proliferation-required nucleic acid 
identified using the methods described above, such as the polypeptides of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10, or homologous polypeptides. The method is similarto those 

1 5 described above for determining which pathway a test antibiotic acts against, except that rather than 
reducing the activity or level of a proliferation-required gene product using a sub-lethal level of 
antisense to a proliferation-required nucleic acid, the sensitized cell is generated by reducing the 
activity or level of the proliferation-required gene product using a sub-lethal level of a known 
antibiotic which acts against the proliferation required gene product. Heightened sensitivity 

20 determines the pathway on which the test compound is active. 

Interactions between drugs which affect the same biological pathway have been described 
in the literature. For example, Mecillinam (Amdinocillin) binds to and inactivates the penicillin 
binding protein 2 (PBP2, product of the mrdA in E. coli). This antibiotic interacts with other 
antibiotics that inhibit PBP2 as well as antibiotics that inhibit other penicillin binding proteins such 

25 as PBP3 [(Gutmann, L., Vincent, S., Billot-Klein, D., Acar, J.F., Mrena, E., and Williamson, R. 

(1986) Involvement of penicillin-binding protein 2 with other penicillin-binding proteins in lysis of 
Escherichia coli by some beta-lactam antibiotics alone and in synergistic lytic effect of 
amdinocillin (mecillinam). Antimicrobial Agents & Chemotherapy, 30:906-912)]. Interactions 
between drugs could, therefore, involve two drugs that inhibit the same target protein or nucleic 

30 acid or inhibit different proteins or nucleic acids in the same pathway [(Fukuoka, T., Domon, EL, 
Kakuta, M., Ishii, C, Hirasawa, A., Utsui, Y., Ohya, S, and Yasuda, H. (1997) Combination effect 
between panipenem and vancomycin on highly methicillin-resistantiS , /a/?/2y/ococcz^ aureus. Japan. 
J. Antibio. 50:41 1-419; Smith, C.E., Foleno, B.E., Barrett, J.F., and Frosc, M.B. (1997) Assessment 
of the synergistic interactions of levofloxacin and ampicillin against Enterococcus faecium by the 

35 checkerboard agar dilution and time-kill methods. Diagnos. Microbiol. Infect. Disease 27:85-92; 
den Hollander, J.G., Horrevorts, A.M., van Goor, M.L., Verbrugh, H.A., and Mouton, J.W. (1997) 
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Synergism between tobramycin and ceftazidime against a resistant Pseudomonas aeruginosa strain, 
tested in an in vitro pharmacokinetic model. Antimicrobial Agents & Chemotherapy. 41:95-1 10)]. 

Two drugs may interact even though they inhibit different targets. For example, the proton 
pump inhibitor, Omeprazole, and the antibiotic, Amoxycillin, two synergistic compounds acting 
together, can cure Helicobacter pylori infection [( Gabryelewicz, A., Laszewicz, W., 
Dzieniszewski, J., Ciok, J., Marlicz, K., Bielecki, D., Popiela, T., Legutko, J., Knapik, Z, 
Poniewierka, E. ( 1 997) Multicenter evaluation of dual-therapy (omeprazol and amoxycillin) for 
Helicobacter pylori-issociated duodenal and gastric ulcer (two years of the observation). J. Physiol. 
Pharmacol. 48 Suppl 4:93-105)]. 

The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 
least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 
growth inhibition. 

Cells are contacted with a combination of each member of a panel of known antibiotics at a 
sub-lethal level and varying concentrations of the test antibiotic. As a control, the cells are 
contacted with varying concentrations of the test antibiotic alone. The IC J0 of the test antibiotic in 
the presence and absence of the known antibiotic is determined. If the IC 50 s in the presence and 
absence of the known drug are substantially similar, then the test drug and the known drug act on 
different pathways. If the IC 50 s are substantially different, then the test drug and the known drug 
act on the same pathway. 

It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 
required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the products 
of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, or portions thereof, or the products of 
homologous coding nucleic acids or portions thereof. In this way, the level or activity of a target, 
such as any of the proliferation-required polypeptides from Stapliylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
141 10), or homologous polypeptides may be reduced. 

Another embodiment of the present invention is a method for identifying a candidate 
compound for use as an antibiotic in which the activity of target proteins or nucleic acids involved 
in proliferation-required pathways is reduced by contacting cells with a sub-lethal concentration of 
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a known antibiotic which acts against the target protein or nucleic acid. In one embodiment, the 
target protein or nucleic acid is a target protein or nucleic acid corresponding to a proliferation- 
required nucleic acid identified using the methods described above. The method is similar to those 
described previously herein for identifying candidate compounds for use as antibiotics except that 
5 rather than reducing the activity or level of a proliferation-required gene product using a sub-lethal 
level of antisense to a proliferation-required nucleic acid, the activity or level of the proliferation- 
required gene product is reduced using a sub-lethal level of a known antibiotic which acts against 
the proliferation required gene product. 

The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 
10 least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 
growth inhibition. 

15 In order to characterize test compounds of interest, cells are contacted with a panel of 

known antibiotics at a sub- lethal level and one or more concentrations of the test compound. As a 
control, the cells are contacted with the same concentrations of the test compound alone. The IC 50 
of the test compound in the presence and absence of the known antibiotic is determined. If the IC 50 
of the test compound is substantially different in the presence and absence of the known drug then 

20 the test compound is a good candidate for use as an antibiotic. As discussed above, once a 

candidate compound is identified using the above methods its structure may be optimized using 
standard techniques such as combinatorial chemistry. 

Representative known antibiotics which may be used in each of the above methods are 
provided in Table IV below. However, it will be appreciated that other antibiotics may also be 

25 used. 

TABLE IV 



Antibiotics and Their Targets 



ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 






MUTANTS 



Inhibitors of Transcription 

Rifamycin, Rifampicin 

Rifabutin Rifaximin 
Streptolydigin 

Streptovaricin 

Actinomycin D+EDTA 
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Inhibits initiation of transcription/8- rpoB, crp, cyaA 
subunit RNA polymerase, rpoB 
Accelerates transcription chain rpoB 
termination/6-subunit RNA polymerase 
an acyclic ansamycin, inhibits RNA rpoB 
polymerase 

Intercalates between 2 successive G-C pldA 
pairs, rpoB, inhibits RNA synthesis 
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IANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 






MUTANTS 



Inhibitors of Nucleic Acid Metabolism 



Quinolones, 

Nalidixic acid Oxolinic 
acid 

Fluoroquinolones 
Ciprofloxacin, 
Norfloxacin 

Coumerins 
Novobiocin 

Coumermycin 

Albicidin 

Metronidazole 



subunit gyrase and/or topoisomerase 
IV, gyrA 

subunit gyrase,gy/-J and/or 
topoisomerase IV (probable target in 
Staph) 

Inhibits ATPase activity of fi-subunit 
gyrase, gyrB 

Inhibits ATPase activity of B-subunit 
gyrase, gyrB 
DNA synthesis 

Causes single-strand breaks in DNA 



Inhibitors of Metabolic Pathways 

Sulfonamides, blocks synthesis of 

Sulfanilamide 



Trimethoprim, 
Showdomycin 



Thiolactomycin 

Psicofiiranine 
Triclosan 

Diazoborines Isoniazid, 
Ethionamide 



dihydrofolate,dihydro-pteroate 
synthesis,^//* 

Inhibits dihydrofolate reductase,/oZ4 
Nucleoside analogue capable of 
alkylating sulfhydryl groups, inhibitor of 
thymidylate synthetase 
type II fatty acid synthase inhibitor 



gyrAorB, icd, sloB 
gyrA 

norA (efflux in 

Staph) 
hipQ 

gyrB, cysB, cysE, 

new, ompA 
gyrB, hisW 

tsx (nucleoside 

channel) 
nar 



folP, gpt, pabA, 
pabB, pabC 

folA 9 thyA 
nupQ pnp 



Adenosine glycoside antibiotic, target is 

GMP synthetase 

Inhibits fatty acid synthesis 

heterocyclic, contain boron, inhibit fatty 

acid synthesis, enoyl-ACP reductase, 

fabl 



emrB 

fadB, emrB due to 

gene dosage 
guaA,B 

fabl(envh4) 
fabI(envM) 



Inhibitors of Translation 

Phenylpropanoids 
Chloramphenicol, 



Tetracyclines, type II 

polyketides 

Minocycline 

Doxycycline 
Macrolides (type I 

polyketides) 

Erythromycin, 
Carbomycin, 

Spiramycin etc 



rrn t cmlA, mar A, 
ompF t ompR 



Binds to ribosomal peptidyl transfer 
center preventing peptide translocation/ 
binds to S6, L3, L6, L14, L16, L25, 
L26, L27, but preferentially to LI 6 
Binding to 30S ribosomal subunit, "A" si clmA (cmr), mar, 
on 30S subunit, blocks peptide ompF 
elongation, strongest binding to S7 



Binding to 50 S ribosomal subunit, 23 S 
rRNA, blocks peptide translocation, 
L15,L4,L12 - 



rm, rplC, rplD, rplV, 



mac 
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ANTTBTOTTC 




DPCTCT A TVTTr" 

KlLMa 1 ANT 








Aminoglycosides 


Irreversible binding to 30lS rihnsomaJ 




Streptomycin, 


subunit, prevents translation or causes 


rpsL, strC,M, ubiF 




mistranslation nf ml?XF A /l £<s rPTJA 


atpA-£j, ecjB y 


Neomycin 




nemAL,,L),rL, Cr, 








Spectinomycin 




rpsCD.E, mi. sdcB 




nfnA—nfiiH /^nv A 
Lliyjl-LlljJJlij OL/JLrXf 


Kanamycin 




ecfB hemA B T 






topA 


jvdsuganiycin 




ksgA,B,C,D, rplBX 




rpsI,N,M,R 


irpfifamipin 
*jGnid,IHll/llJL, 




rplF, vbiF 


/\niiKacin 




cpxA 


Paromycin 




rpsL 


Lincosamides 


Binding to 50 S ribosomal subunit, 




Lincomycin, 


blocks peptide translocation 


UnB, rplN t O, rpsG 


Clindamycin 





Streptogramins 

Virginiamycin, 

Pristinamycin 
Synercid: quinupristin 

/dalfopristin 
Fusidanes 

Fusidic Acid 
Kirromycin (Mocimycin) 

Pulvomycin 
Thiopeptin 

Tiamulin 
Negamycin 

Oxazolidinones Linezolid 
Isoniazid 

Nitrofurantoin 



Pseudomonic Acids 
Mupirocin (Bactroban) 

Indolmycin 
Viomycin 



2 components, Streptogramins A&B, 
bind to the SOS ribosomal subunit 
blocking peptide translocation and 
peptide bond formation 

Inhibition of elongation factor G (EF-G) 
prevents peptide translocation 

Inhibition of elongation factor TU (EF- 

Tu), prevents peptide bond formation 

Binds to and inhibits EF-TU 

Sulfur-containing antibiotic, inhibits 
protein synthesis,EF-G 

Inhibits protein synthesis 

Inhibits termination process of protein 
synthesis 

23S rRNA 



Inhibits protein synthesis, 
nitroreductases convert 
nitrofurantoin to highly reactive 
electrophilic intermediates which 
attack bacterial ribosomal proteins 
non-specifically 

Inhibition of isoleucyl tRNA 

synthetase-used for Staph, topical 
cream, nasal spray 

Inhibits tryptophanyl-tRNA synthetase 



fusA 
tufA,B 

rplE 

rplC, rplD 
prfB 



pdx 
)ifiiA,B 



ileS 



trpS 

rrmA (23 S rRNA 
methyltransferase; 
mutant has slow 
growth rate, slow 
chain elongation 
rate, and viomycin 
resistance) 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Thiopeptides 

Thiostrepton 

Micrococcin 


Binds to LI 1-23S RNA complex 
Inhibits GTP hydrolysis by EF-G 
Stimulates GTP hydrolysis by EF-G 





Inhibitors of Cell Walls/Membranes 



B-lactams 

Penicillin, Ampicillin 

Methicillin, 



Cephalosporins, 
Mecillinam (amdinocillin) 

Aztreonam (Furazlocillin) 
Bacilysin, Tetaine 

Glycopeptides Vancomycin, 

Polypeptides Bacitracin 

Cyclic lipopeptide 
Daptomycin, 



Cyclic polypeptides 
Polymixin, 

Fosfomycin, 



Cycloserine 
Alafosfalin 



Inhibition of one or more cell wall 
transpeptidases, endopeptidases, and 
glycosidases (PBPs), of the 12 PBPs 
only 2 are essential: mrdA (PBP2) and 
ftsl (pbpB,PEP3) 



Binds to and inactivates PBP2 {mrdA) 
Inactivates PBP3 (ftsl) 

Dipeptide, inhib glucosamine 
synthase 

Inhib G+ cell wall syn, binds to 
terminal D-ala-D-ala of pentapeptide, 
Prevents dephosphorylation and 
regeneration of lipid carrier 
Disrupts multiple aspects of 
membrane function, including 
peptidoglycan synthesis, lipoteichoic 
acid synthesis, and the bacterial 
membrane potential 
Surfactant action disrupts cell 
membrane lipids, binds lipid A 
mioety of LPS 

Analogue of P-enolpyruvate, inhibits 
1 st step in peptidoglycan synthesis - 
UDP-N-acetylglucosamine 
enolpyruvyl transferase, murA. Also 
acts as Immunosuppressant 
Prevents formation of D-ala dimer, 
inhibits D-ala \ignse,ddIA,B 
phosphonodipeptide, cell wall 
synthesis inhibitor, potentiator of 6- 
lactams 



Inhibitors of Protein Processing/Transport 

Globomycin Inhibits signal peptidase II (cleaves 

prolipoproteins subsequent to lipid 
modification, IspA 



ampC, ampD, ampE, 
envZ, galty hipA, 
hipQ ompC, 
ompF, ompR, ptsl, 
rfa, tolD, tolE 

tonB 

alaS, argS, crp, cyaA, 
envB, mrdA,B, 
mreB,C,D 

dppA 



rfa 



pmrA 



murA, crp, cyaA 
glpT, hipA t ptsl 
uhpT 



hipA, cycA 
pepA, tpp 



Ipp, dnaE 
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It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 
required nucleic acids from Stapliylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, or 
homologous nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
1 0 homologous polypeptides may be reduced. 

EXAMPLE 12 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species 
The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 

1 5 homologous to the gene from the first organism is required for proliferation of the second 

organism) was validated using antisense nucleic acids which inhibit the growth of E. coli which 
were identified using methods similar to those described above. Expression vectors which inhibited 
growth of K coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimurium. The transformed 

20 cells were then assayed for growth inhibition according to the method of Example 1 . After growth 
in liquid culture, cells were plated at various serial dilutions and a score determined by calculating 
the log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The results of these 
experiments are listed below in Table V. If there was no effect of antisense RNA expression in a 

25 microorganism, the clone is minus in Table V. In contrast, a positive in Table V means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non- induced 
plate under the conditions used and in that microorganism. 

TABLE V 

30 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation in E. coli 



Mol. No. 


S. typhimurium 


E. cloacae 


K. pneumoniae 


EcXAOOl 




+ 




EcXA004 


+ 






EcXA005 


+ 


+ 


+ 


EcXA006 








EcXA007 




+ 




EcXA008 


+ 




+ 


EcXA009 








EcXAOlO 




+ 


+ 


EcXAOll 




+ 
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Mol. No. 


S. typhimurium 


E. cloacae 


■*»* P'l&uinu iliac 


EcXA012 




I + 




EcXA013 


+ 






EcXA014 


+ 


+ 




EcXA015 






+ 


EcXA016 


+ 


+ 




EcXA017 


+ 


+ 


+ 


EcXA018 


+ 




+ 


EcXA019 


+ 


+ 




EcXA020 


+ 




+ 


EcXA021 


+ 




+ 


EcXA023 


+ 




+ 


EcXA024 


+ 




+ 


EcXA025 


_ 






EcXA026 




+ 




EcXA027 


+ 


+ 




EcXA028 


+ 






EcXA029 






: 


EcXA030 


+ 


+ 


+ 


EcXA031 


+ 






EcXA032 




+ 




EcXA033 


+ 




4- 


EcXA034 


+ 


+ 


_L 
I 


EcXA035 








EcXA036 


+ 




4_ 
i 


EcXA037 








EcXA038 


+ 




4. 

r 


EcXA039 


+ 






EcXA041 


+ 


+ 


4. 


EcXA042 




+ 


4- 


EcXA043 








EcXA044 








EcXA045 


+ 


+ 


+ 


EcXA046 








EcXA047 


+ 


+ 




EcXA048 








EcXA049 


+ 






EcXA050 








EcXA051 








EcXA052 


+ 






EcXA053 


+ 


+ 


+ 


EcXA054 








EcXA055 


+ 






EcXA056 


+ 




+ 


EcXA057 


+ 


+ 




EcXA058 








EcXA059 




+ 


+ 


EcXA060 








EcXA061 








EcXA062 




_ 




EcXA063 


+ 


+ 




EcXA064 








EcXA065 




+ 




EcXA066 








EcXA067 




+ 
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Mo I No 

11 AXIL* llvfa 


*J« lyUllllllUFlltlfl 


je. cioacae 


A. pneumoniae 


EcXA068 








FcXA 06° 




T 




EcXA070 








FcXA071 


_l_ 
T 






FcXA 079 


_L 
T 




1 

+ 


EcXA073 




4_ 

1 


1 

T 


EcXA074 




_i_ 
1 


! 


EcXA075 








FcXA 076 




4. 
T 




FcXA 077 




J. 
r 




FcXA 079 


+ 


4. 


1 

T 


FcXAOSO 


-J- 






FeXAOK? 








FcXAOftt 








FrXA0R4 




1 

T 




FrXAORfi 








FrXA0R7 








FrXAORR 








FrXAORQ 








FrXAOQO 

















PrYAOQ9 






-_ 


FfYAAQ^ 








PpY a nozi 


_1_ 
T 


+ 


-f- 




+ 


+ 


- 


PrYAOQA 








CCA/VUV / 


1 

-r 




1_ 


p^Y A OQ5? 


1 




: 


c n Y A OQQ 






: 


PrVA 100 
















FpXA 109 












1 

*r 




FrXA 104 


4- 
1 


-i 
T 


1 

T 


FrXA 106 


4_ 

1 


j_ 
T 




FrXA 107 








p r YA 10R 








FrXA 10Q 








FrXA 1 1ft 


_!_ 
t 


1 




FcXA 1 1 1 








FrXA 1 19 




J_ 
T 




FcXA 1 1 3 


4_ 

1 


4_ 
T 


4- 


FcXA1 14 




4_ 
T 




FcXA 1 1 S 




4. 




FcXA 1 1 6 


4. 


4_ 

T 






+ 






EcXAl 18 








EcXAl 19 


4. 


4- 




FcXA 120 








EcXA121 








EcXA122 


+ 




+ 


EcXA123 


+ 






EcXA124 








EcXA125 
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Mol. No. 


S. typhimurium 


K cloacae 


A. nil PHiYtnii irto 


EcXA126 


_ 






EcXA127 


+ 


+ 




EcXA128 


_ 






EcXA129 




+ 




EcXABO 


+ 






EcXA132 


- 






EcXA133 


- 






EcXA136 


_ 






EcXA137 


- 






EcXA138 


+ 






EcXA139 


- 






EcXA140 








EcXA141 


+ 






EcXA142 








EcXA143 




+ 




EcXA144 


+ 


+ 




EcXA145 


_ 






EcXA146 








EcXA147 








EcXA148 


_ 






EcXA149 


+ 


+ 


-}- 


EcXA150 








EcXA151 


+ 






EcXA152 


_ 






EcXA153 


+ 






EcXA154 


mm 






EcXA155 


_ 




i\rn 1 


EcXAl 56 


_ 


+ 




EcXA157 








EcXA158 






— 


EcXA159 








EcXA160 








EcXAl 62 


_ 






EcXAl 63 


- 






EcXAl 64 








EcXAl 65 


_ 






EcXAl 66 








EcXA167 








EcXA168 








EcXA169 




+ 




EcXA171 


_ 






EcXA172 


- 






EcXA173 


- 






EcXA174 




_ 




EcXA175 


- 






EcXAl 76 


- 


— 




EcXA178 


- 






EcXA179 


- 






EcXA180 




_ 




EcXAl 81 




- 




EcXA182 








EcXAl 83 
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Thus, the ability of an antisense nucleic acid which inhibits the proliferation of 
Stapfylococcus aureus, Salmonella typhimuriam, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
5 Helicobacter pylori, or Salmonella typhi to inhibit the growth of other organims may be evaluated 
by transforming the antisense nucleic acid directly into species other than the organism from which 
they were obtained. In particular, the ability of the antisense nucleic acid to inhibit the growth of 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Bw-kholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 

1 0 called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Ciyptococcus 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

1 5 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurellahaemolytica, Pasteurella 
midtocida, Pneumocystis carinii, Proteus vidgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasids, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrlmlis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic acid 

25 to inhibit the growth of an organism other than E. coli may be evaluated. In such embodiments, 
the antisense nucleic acids are inserted into expression vectors functional in the organisms in which 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 

3 0 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Stapliylococcus aureus, Salmonella typhimuriam, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi (including antisense nucleic acids complementary to SEQ 
ID NOs, 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 
5 Those skilled in the art will appreciate that a negative result in a heterologous cell or 

microorganism does not mean that that cell or microorganism is missing that gene nor does it mean that 
the gene is unessential. However, a positive result means that the heterologous cell or microorganism 
contains a homologous gene which is required for proliferation of that cell or microorganism. The 
homologous gene may be obtained using the methods described herein. Those cells that are inhibited 
1 0 by antisense may be used in cell-based assays as described herein for the identification and 
characterization of compounds in order to develop antibiotics effective in these cells or 
microorganisms. Those skilled in the art will appreciate that an antisense molecule which works in the 
microorganism from which it was obtained will not always work in a heterologous cell or 
microorganism. 

15 EXAMPLE 12A 

Transfer of Exogenous Nucleic Acid S e qu e nce s to other Bacterial Species I W the StaoMomcr,,* 
aureus, Salmonella typhimurium, Klebsiella pneumoniae. Ps P »d o monas aerurinnsg. Enterococcus 
faecalis, Escherichia coll Ente rococcus fa ecali s. Haemophilus influenzae. Helic.nhnrtar pv ln^ „ 
Salmonella typhi Expression Vectors or Expression Vectors Fun c tional in Bacterial Species other than 
Staphylococcus aureus: Salmonella typhimurium. Klebsiella nneumnn iae. Pseudomnnn* 

Enterococcus faecalis, Escherichia noli. Enteror.nr.cv, faecalis. Haemnphilus influenzae 
Helicobacter pylori, or Salmonella ty phi . 
The antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , or portions thereof, may also be evaluated for their ability to inhibit the growth 
of cells or microorganisms other than Stqplrylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . For example, the 
antisense nucleic acids that inhibitthe growth of Stap/iylococcus aia-eus, Salmonella typhimmium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi may be 
evaluated for their ability to inhibit the growth of other organisms. In particular, the ability of the 
antisense nucleic acid to inhibitthe growth of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anilxracis, Bacteiioidesfragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida h-usei, Candida kefyr 
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(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium botulumm, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia aster oides, Pasteur ellahaemolytica, Pasteurella midtocida, Pneumocystis 
carinii, Proteus vidgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

1 0 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Sfreptococcus 
pneumoniae, Streptococcus mutatis, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species may be evaluated. In some 
embodiments of the present invention, the ability of the antisense nucleic acid to inhibit the growth 

15 of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi is under the control of an 

20 inducible promoter are introduced into the cells or microorganisms in which they are to be 
evaluated. In some embodiments, the antisense nucleic acids may be evaluated in cells or 
microorganisms which are closely related to Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli; 
Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typh . The 

25 ability of these antisense nucleic acids to inhibit the growth of the related cells or microorganisms 
in the presence of the inducer is then measured. 

For example, thirty-nine antisense nucleic acids which inhibited the growth of 
Staphylococcus aureus were identified using methods such as those described herein and were 
inserted into an expression vector such that their expression was under the control of a xylose- 

30 inducible Xyl-T5 promoter. A vector with Green Fluorescent Protein (GFP) under control of the 
Xyl-T5 promoter was used to show that expression from the Xyl-T5 promoter in Staphylococcus 
epidermidis was comparable to that in Staphylococcus aureus. 

The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 
Staphylococcus epidermidis was grown in liquid culture to mid-log phase and then harvested by 

35 centrifugation. The cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
M sucrose, 1 mM MgCl 2 , pH=4.0), and then harvested again by centrifugation. The cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
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were then frozen for storage at -80°C. For electroporation, 50 pi of thawed electrocompetent cells 
were combined with 0.5 pg plasmid DNA and then subjected to an electrical pulse of 10 kV/cm, 25 
uFarads, 200 ohm using a biorad gene pulser electroporation device. The cells were immediately 
resuspended with 200 pi outgrowth medium and incubated for 2 hours prior to plating on solid 
growth medium with drug selection to maintain the plasmid vector. Colonies resulting from 
overnight growth of these platings were selected, cultured in liquid medium with druglelection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 
10 above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table VI below. The first column indicates the Molecule Number 
of the Staphylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 
epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis, with a «+" indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis. 

TABLE VI 

Sensitivity of Other Microorganis ms to Antis e ns e Nucleic Acid. T hat Inhibit Proliferation pf 

Staphylococcus aureus 



Mol. No. 
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- _ 


SaXA024 
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SaXA027b 
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Although the results shown above were obtained using a subset of the nucleic acids of the 
present invention, it will be appreciated that similar analyses may be performed using the other nucleic 
acids of the present invention to determine whether they inhibit the proliferation of cells or 
5 microorganisms other than Staphylococcus aureus, Salmonella typhimiirium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enter ococcus faecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 
10 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Staphylococcus aureus, Salmonella typhimiirium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcits faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi , (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ IDNOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 



EXAMPLE 12C 

As a demonstration of the methodology required to find homologues to an essential gene, 
nine prokaryotic organisms were analyzed and compared in detail. First, the most reliable source 
of gene sequences for each organism was assessed by conducting a survey of the public and private 
data sources. The nine organisms studied are Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, 
Streptococcus pneumoniae and Salmonella typhi. Full-length gene protein and nucleotide 
sequences for these organisms were assembled from various sources. For Escherichia coli, 
Haemophilus influenzae and Helicobacter pylori, gene sequences were adopted from the public 
sequencing projects, and derived from the GenPept 115 database (available from NCBI). For 
Pseudomonas aeruginosa, gene sequences were adopted from the Pseudomonas genome 
sequencing project (downloaded from http://www.Dse udomonas.comV For Klebsiella pneumoniae, 
Staphylococcus aureus, Streptococcus pneumoniae and Salmonella typhi, genomic sequences from 
PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using the gene finding software 
GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop St, N.W., Suite B, Atlanta, 
GA, 30318, USA. 

Subsequently, the essential genes found by the antisense methodology were compared to 
the derived proteomes of interest, in order to find all the homologous genes to a given gene. This 
comparison was done using the FASTA program v3.3. Genes were considered homologues if they 
were greater than 25% identical and the alignment between the two genes covered more than 70% 
of the length of one of the genes. The best homologue for each of the nine organisms, defined as 
the most significantly scoring match which also fulfilled the above criteria, was reported in Table 
VIIA. Table VIIA lists the best ORF identified as described above (column labelled LOCUSID), 
the SEQ ID, % identity, and the amount of the protein which aligns well with the query sequence 
(coverage) for the gene identified in each of the nine organisms evaluated as described above. 

Table VIIB lists the PathoSeq cluster ID for genes identified as being required for 
proliferation in Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, and 
Staphylococcus aureus using the methods described herein. As indicated in the column labelled 
PathoSeq cluster ID, these sequences share homology to one another and were consequently 
grouped within the same PathoSeq cluster. Thus, the methods described herein identified genes 
required for proliferation in several species which share homology. 
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EXAMPLE 13 

Use of Identified Nucleic Acid Sequences as Probes 
The sequences from Stapliylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi described herein, 

homologous coding nucleic acids, or homologous antisense nucleic acids can be used as probes to 
obtain the sequence of additional genes of interest from a second cell or microorganism. For example, 
probes to genes encoding potential bacterial target proteins may be hybridized to nucleic acids from 
other organisms including other bacteria and higher organisms, to identify homologous sequences in- 

1 0 these other organisms. For example, the identified sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , homologous coding nucleic acids, or homologous antisense nucleic acids may be 
used to identify homologous sequences in Anaplasma marginale, Aspergillus fumigatus, Bacillus 

1 5 anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejwii, 
Candida albicans, Candida glabrata (also called Torulopsis glabratq), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondil Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium Botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 

20 Corynebacterium diptheriae, Qyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

25 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Sfreptococcus mutcms, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 

30 genera of any of the above species. In some embodiments of the present invention, the nucleic 

acids from Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi described herein, homologous coding nucleic 
acids, or homologous antisense nucleic acids may be used to identify homologous nucleic acids 

35 from a heterologous organism other than E. coli. 

Hybridization between the nucleic acids from Stapliylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
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Escherichia coli, Euierococcus/aecaiis, Haemophilus influence, Helicobacter P y,o,.< or 

probe corresponds is found in humans and therefore not necessarily an optimal drag huge, 

a^jpee^anti^oor^^. Tbesep^^^^^* 
tsolate homologonsnucleicacids from 

or other eells „ microorganisms, e.g. by screening a genomic or cDNA libra™ ' 
^^tomanncfeaddaeq^to^W^^ 

a sequence capable of hybridising „ , h e hbeied probe is contacted ™,h the iabeled probe M, 
nucleic acid in the aampfe is double sfrandeO, 1, can be denatured prior to contacting the p ro be ta 

nylonmembrane.Tbenucleioaeidsampleca„eom P rise„ueleic»eidsob«„edfromavarie^of 
sources.mcludiaggeK.mieDNA.cDNAllbrarlea.RNA.ortissuesamples 

^--^'odeteotmepresenceofnucleioaddscnpableofhybridlaingte 

bybr, toon.andplaquehybridizata. In some applicalious, me nucleic acid enable of bybridizing 
^^^canbeelc^mmvec^^ase^^^^^^^^ 8 

fromageaomiclibrary.madetoavari^ofb^ialspeeies^icbareeapableofbybridizingm 
probes made from the sequences identified in Examples 5 and 6. 

EXAMPLE 14 

Preparation of PPR Bri^- mj Am plified fp m 

Paen<fo w aeruginosa, Eu.erococcusfaecalis, Escherichia coli, Enterococcusjaecalis 

located wtmin the operon of nucleic acid sequences required f or proli fe ra «io„, homologous coding 

nucle.cacids.orhomologousamisenaenucleicacidsorportionsmereofcanbeused.op^PCR 
pranersforavmietyofapplicationMncMngmeidemificadonorisobaSonofhomo,^ 
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from other species. For example, the Staplrylococcus aweus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli t Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes may be used to 
prepare PCR primers to identify or isolate homologous sequences from Anaplasma marginale, 
5 Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella perttmis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida fousei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium 

10 perfiingens, Coccidiodes immitis, Corynebacterium diptheriae, Gyptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the PCR primers may be used to identify or isolate 
homologous nucleic acids from an organism other than E. coli. 

The identified or isolated nucleic acids obtained using the PCR primers may contain part or all 
of the homologous nucleic acids. Because homologous nucleic acids are related but not identical in 

25 sequence, those skilled in the art will often employ degenerate sequence PCR primers. Such 

degenerate sequence primers are designed based on sequence regions that are either known to be 
conserved or suspected to be conserved such as conserved coding regions. The successful production 
of a PCR product using degenerate probes generated from the sequences identified herein would 
indicate the presence of a homologous gene sequence in the species being screened. The PCR primers 

30 are at least 10 nucleotides, and preferably at least 20 nucleotides in length. More preferably, the PCR 
primers are at least 20-30 nucleotides in length. In some embodiments, the PCR primers can be more 
than 30 nucleotides in length. It is preferred that the primer pairs have approximately the same G/C 
ratio, so that melting temperatures are approximately the same. A variety of PCR techniques are 
familiar to those skilled in the art. For a review of PCR technology, see Molecular Cloning to Genetic 

35 Engineering White, B.A. Ed. in Methods in Molecular Biology 67: Humana Press, Totowa 1997. 
When the entire coding sequence of the target gene is known, the 5 5 and 3 ' regions of the target gene 
can be used as the sequence source for PCR probe generation. In each of these PCR procedures, PCR 
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primers on either side of the nucleic acid sequences to be amplified are added to a suitably prepared 
nucleic acid sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PCR primers are 
specifically hybridized to complementary nucleic acid sequences in the sample. The hybridized 
primers are extended. Thereafter, another cycle of denaturation, hybridization, and extension is 
initiated. The cycles are repeated multiple times to produce an amplified fragment containing the 
nucleic acid sequence between the primer sites. 

EXAMPLE 15 
Inverse PCR 

The technique of inverse polymerase chain reaction can be used to extend the known nucleic 
acid sequence identified in Examples 5 and 6. The inverse PCR reaction is described generally by 
Ochman et aL, in Ch. 10 of PCR Technology: Principles and Applications for DNA Amplification, 
(Henry A. Erlich, Ed.) W.H. Freeman and Co. (1992). Traditional PCR requires two primers that are ' 
used to prime the synthesis of complementary strands of DNA. In inverse PCR, only a core sequence 
15 need be known. 

Usingthe sequences identified as relevant from the techniques taught in Examples 5 and 6 and 
applied to other species of bacteria, a subset of nucleic sequences are identified that correspond to 
genes or operons that are required for bacterial proliferation. In species for which a genome sequence 
is not known, the technique of inverse PCR provides a method for obtainingthe gene in order to 
determine the sequence or to place the probe sequences in full context to the target sequence to which 
the identified nucleic acid sequence binds. 

To practice this technique, the genome of the target organism is digested with an appropriate 
restriction enzyme so as to create fragments of nucleic acid that contain the identified sequence as well 
as unknown sequences that flank the identified sequence. These fragments are then circularized and 
become the template for the PCR reaction. PCR primers are designed in accordance with the teachings 
ofExample 15 and directed to the ends ofthe identified sequence.. The primers direct nucleic acid 
synthesis away from the known sequence and toward the unknown sequence contained within the 
circularized template. After the PCR reaction is complete, the resulting PCR products can be 
sequenced so as to extend the sequence ofthe identified gene past the core sequence ofthe identified 
exogenous nucleic acid sequence identified. In this manner, the full sequence of each novel gene can 
be identified. Additionally the sequences of adjacent coding and noncoding regions can be identified. . 

EXAMPLE 16 

Identification of Genes Req uired for Escherichia coli Proliferation 
Genes required for proliferation in Escherichia coli are identified according to the methods 
described above. 



20 
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EXAMPLE 17 

Identification of Genes Required for Neisseria gonorrhoeae Proliferation 
Genes required for proliferation in Neisseria gonorrhoeae are identified according to the 
methods described above. 
5 EXAMPLE 18 

Identification of Genes Required for Salmonella enterica Proliferation 
Genes required for proliferation in Salmonella enterica are identified according to the 
methods described above. 

EXAMPLE 19 

10 Identification of Genes Required for Enterococcus faecium Proliferation 

Genes required for proliferation in Enterococcus faecium are identified according to the 
methods described above. 

EXAMPLE 20 

Identification of Genes Required for Haemophilus influenzae Proliferation 
1 5 Genes required for proliferation in Haemophilus influenzae are identified according to the 

methods described above. 

EXAMPLE 21 

Identification of Genes Required for Aspergillus fymisatus Proliferation 
Genes required for proliferation in Aspergillus Jumigatus are identified according to the 
20 methods described above. 

EXAMPLE 22 

Identification of Genes Required for Helicobacter pylori Proliferation 
Genes required for proliferation in Helicobacter pylori are identified according to the 
methods described above. 
25 EXAMPLE 23 

Identification of Genes Required for Mycoplasma pneumoniae Proliferation 
Genes required for proliferation in Mycoplasma pneumoniae are identified according to the 
methods described above. 

EXAMPLE 24 

30 Identification of Genes Required for Plasmodium ovale Proliferation 

Genes required for proliferation in Plasmodium ovale are identified according to the methods 
described above. 

EXAMPLE 25 

Identification of Genes Required for Entamoeba histolytica Proliferation 
35 Genes required for proliferation in Entamoeba histolytica are identified according to the 

methods described above. 



-234- 



WO 01/70955 PCT/OS01/09180 

EXAMPLE 26 

Identification of Genes Required for Candida albicans Proliferation 
Genes required for proliferation in Candida albicans are identified according to the methods 
described above. 

5 EXAMPLE 27 

Identification of Genes Req uired for Histoplasma capsulation Proliferation 
Genes required for proliferation in Histoplasma capsulatum are identified according to the 
methods described above. 

EXAMPLE 28 

10 Identification of Genes Req uired for Salmonella typhi Proliferation 

Genes required for proliferation in Salmonella typhi are identified according to the methods 
described above. 

EXAMPLE 29 

Identification of Genes Required for Salmonella paratyphi Proliferation 
1 5 Genes required for proliferation in Salmonella paratyphi are identified according to the 

methods described above. 

EXAMPLE 30 

Identification of Genes Req uired for Salmonella cholerasuis Proliferation 
Genes required for proliferation in Salmonella cholerasuis are identified according to the 
20 methods described above. 

EXAMPLE 31 

Identification of Genes Required for Staphylococcus epidermis Proliferation 
Genes required for proliferation in Staphylococcus epidermis are identified according to the 
methods described above. 

25 EXAMPLE 32 

Identification of Genes R equired for Mycobacterium tubercidosis Proliferation 
Genes required for proliferation in Mycobacterium tuberculosis are identified according to the 
methods described above. 

EXAMPLE 33 

30 Identification of Genes Re quired for Mycobacterium leprae Proliferation 

Genes required for proliferation in Mycobacterium leprae are identified according to the 
methods described above. 

EXAMPLE 34 

Identification of Genes Req uired for Treponema pallidum Proliferation 
35 Genes required for proliferation in Treponema pallidum are identified according to the 

methods described above. 
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EXAMPLE 35 

Identification of Genes Required for Bacillus anthracis Proliferation 
Genes required for proliferation in Bacillus anthracis are identified according to the methods 
described above. 
5 EXAMPLE 36 

Identification of Genes Required for Yersinia vestis Proliferation 
Genes required for proliferation in Yersinia pestis are identified according to the methods 
described above. 

EXAMPLE 37 

10 Identification of Genes Required for Clostridium botulinum Proliferation 

Genes required for proliferation in Clostridium botulinum are identified according to the 
methods described above. 

EXAMPLE 38 

Identification of Genes Required for Campylobacter jejuni Proliferation 
1 5 Genes required for proliferation in Campylobacter jejuni are identified according to the 

methods described above. 

EXAMPLE 39 

Identification of Genes Required for Chlamydia trachomatis Proliferation 
Genes required for proliferation in Chlamydia trachomatis are identified according to the 
20 methods described above. 



EXAMPLE 40 

Identification of Genes Required for Staphylococcus aureus Proliferation 
Genes required for proliferation in Staphylococcus aureus are identified according to the 
25 methods described above. 

EXAMPLE 41 

Identification of Genes Required for Salmonella tyyhimurium Proliferation 
Genes required for proliferation in Salmonella typhimurium are identified according to the 
30 methods described above. 



EXAMPLE 42 

Identification of Genes Required for Klebsiella Pneumoniae Proliferation 
Genes required for proliferation in Klebsiella Pneumoniae are identified according to the 
35 methods described above. 
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EXAMPLE 43 

Identification of Genes Required for Pseudomonas aeru ginosa Proliferate 
Genes required for proliferation in Pseudomonas aeruginosa are identified according to the 
methods described above. 



EXAMPLE 44 

Identification of Genes Required for E nterococcus fae calis Proliferation 
Genes required for proliferation in Enterococcus faecalis are identified according to the 
methods described above. 

Use of Isolated Exogenous Nucleic Acid Fragments as Antisense Antibiotics 

In addition to using the identified sequences to enable screening of molecule libraries to 
identify compounds useful to identify antibiotics, antisense nucleic acids complementary to the 
proliferation-required sequences or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids, or homologous antisense nucleic acids can be used as therapeutic 
agents. Specifically, the proliferation-required sequences or homolgous coding nucleic acids, or 
portions therof, in an antisense orientation or homologous antisense nucleic acids can be provided to 
an individual to inhibit the translation of a bacterial target gene or the processing, folding, or assembly 
into a protein/RNA complex of a nontranslated RNA. 

EXAMPLE 45 

Generation of Antis ense Th e rap eutics from Identified Exogenous Sequences 
Antisense nucleic acids complementary to the proliferation-required sequences described 
herein, or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids, or portions thereof, or homologous antisense nucleic acids or portions thereof can be used as 
antisense therapeutics for the treatment of bacterial infections or simply for inhibition of bacterial 
growth in vitro or in vivo. For example, the antisense therapeutics may be used to treat bacterial 
infections caused by Staphylococcus aia-eus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi or to inhibit the growth of these 
organisms. The antisense therapeutics may also be used to treat infections caused by or to inhibit 
the growth of Anaplasma mar guiale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides 
fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida b-usei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinwn, 
Clostridium difficile, Clostridium perfingens, Coccidiodes immitis, Corynebacterium diptheriae, 
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Oyptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, 
5 Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Sfreptococcus mutans, Treponema 

1 0 pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the genera of any of 
the above species. In some embodiments of the present invention, the antisensetherapuetics may 
be used to treat infection by or inhibit the growth of an organism other than E. coli. 

The therapy exploits the biological process in cells where genes are transcribed into 
messenger RNA (mRNA) that is then translated into proteins. Antisense RNA technology 

15 contemplates the use of antisense nucleic acids, including antisense oligonucleotides, 

complementary to a target gene that will bind to its target nucleic acid and decrease or inhibit the 
expression of the target gene. For example, the antisense nucleic acid may inhibit the translation or 
transcription of the target nucleic acid. In one embodiment, antisense oligonucleotides can be used 
to treat and control a bacterial infection of a cell culture containing a population of desired cells 

20 contaminated with bacteria. In another embodiment, the antisense oligonucleotides can be used to 
treat an organism with a bacterial infection. 

Antisense oligonucleotides can be synthesized from any of the sequences of the present 
invention using methods well known in the art. In a preferred embodiment, antisense 
oligonucleotides are synthesized using artificial means. Uhlmann & Peymann, Chemical Rev. 

25 90:543-584 (1990) review antisense oligonucleotide technology in detail. Modified or unmodified 
antisense oligonucleotides can be used as therapeutic agents. Modified antisense oligonucleotides 
are preferred. Modification of the phosphate backbones of the antisense oligonucleotides can be 
achieved by substituting the internucleotide phosphate residues with methylphosphonates, 
phosphorothioates, phosphoramidates, and phosphate esters. Nonphosphate internucleotide analogs 

30 such as siloxane bridges, carbonate brides, thioester bridges, as well as many others known in the 
art may also be used. The preparation of certain antisense oligonucleotides with modified 
internucleotide linkages is described in U.S. Patent No. 5,142,047. 

Modifications to the nucleoside units of the antisense oligonucleotides are also 
contemplated. These modifications can increase the half-life and increase cellular rates of uptake 

35 for the oligonucleotides in vivo. For example, a-anomeric nucleotide units and modified 

nucleotides such as 1,2-dideoxy-d-ribofuranose, l,2-dideoxy-l-phenylribofuranose,and TV 4 , 7V 4 - 
ethano-5-methyl-cytosine are contemplated for use in the present invention. 
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An additional form of modified antisense molecules is found in peptide nucleic acids. 
Peptide nucleic acids (PNA) have been developed to hybridize to single and double stranded nucleic 
acids. PNA are nucleic acid analogs in which the entire deoxyribose-phosphate backbone has been 
exchanged with a chemically different, but structurally homologous, polyamide (peptide) backbone 
5 containing 2-aminoethyl glycine units. Unlike DNA, which is highly negatively charged, the PNA 
backbone is neutral. Therefore, there is much less repulsive energy between complementary strands in 
a PNA-DNA hybrid than in the comparable DNA-DNA hybrid, and consequently they are much more 
stable. PNA can hybridize to DNA in either a Watson/Crick or Hoogsteen fashion (Demidov et al., 
Proc. Natl. Acad. Sci. U.S.A. 92:2637-2641, 1995; Egholm,Nature 365:566-568, 1993; Nielsen et al„ 
10 Science 254: 1497- 1500, 1991;Dueholmetal.,A^w^ Chem. 21:19-31, 1997). 

Molecules called PNA "clamps" have been synthesized which have two identical PNA 
sequences joined by a flexible hairpin linker containing three 8-amino-3,6-dioxaoctanoic acid units. 
When a PNA clamp is mixed with a complementary homopurine or homopyrimidine DNA target 
sequence, a PNA-DNA-PNA triplex hybrid can form which has been shown to be extremely stable 
15 (Bentmetai., Biochemistry 35:8863-8869, 1996;Egholmetal.,M/c/eic^c/fl!sr J R^. 23:217-222, 1995; 
Griffith et al., J. Am. Chem. Soc. 117:831-832, 1995). 

The sequence-specific and high affinity duplex and triplex binding of PNA have been 
extensively described (Nielsen et al., Science 254:1497-1500, 1991; Egholm et al.,./ Am. Chem. Soc. 
114:9677-9678, 1992; Egholm et al., Nature 365:566-568, 1993; Almarsson et al., Proc. Natl. Acad 
20 Sci. USA. 90:9542-9546, 1993; Demidov et al., Proc. Natl. Acad. Sci. U.S.A. 92:2637-2641, 1995). 
They have also been shown to be resistant to nuclease and protease digestion (Demidov et al, 
Biochem. Pharm. 48: 1010-13 13, 1994). PNA has been used to inhibit gene expression (Hanvey et al., 
Science 258: 148 1-1 485, 1992; Nielsen et al., Nucl. Acids. Res., 21: 197-200, 1993; Nielsen et al., Gene 
149: 139-145, 1994; Good & Nielsen, Science, 95: 2073-2076, 1998), to block restriction enzyme 
activity (Nielsen et al., supra, 1993), to act as an artificial transcription promoter (Mollegaard, Proc. 
Natl. Acad. Sci. U.S.A. 91:3892-3895, 1994) and as a pseudo restriction endonuclease (Demidov et al., 
Nucl. Acids. Res. 21:2103-2107, 1993). Recently, PNA has also been shown to have antiviral and 
antitumoral activity mediated through an antisense mechanism (Norton, Nature Biotechnol, 14:615- 
619, 1996; Hirschman etal., J. Investig. Med. 44:347-351, 1996). PNAs have been linked to various 
30 peptides in order to promote PNA entry into cells (Basu et al., Bioconj. Chem. 8:481-488, 1997; 
Pardridgeet al, Proc. Natl. Acad. Sci. U.S.A. 92:5592-5596, 1995). 

The antisense oligonucleotides contemplated by the present invention can be administered 
by direct application of oligonucleotides to a target using standard techniques well known in the art. 
The antisense oligonucleotides can be generated within the target using a plasmid, or a phage. 
3 5 Alternatively, the antisense nucleic acid may be expressed from a sequence in the chromosome of 
the target cell. For example, a promoter may be introduced into the chromosome of the target cell 
near the target gene such that the promoter directs the transcription of the antisense nucleic acid. 
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Alternatively, a nucleic acid containing the antisense sequence operably linked to a promoter may 
be introduced into the chromosome of the target cell. It is further contemplated that the antisense 
oligonucleotides are incorporated in a ribozyme sequence to enable the antisense to specifically bind 
and cleave its target mRNA. For technical applications of ribozyme and antisense oligonucleotides see 
5 Rossi et ah, Pharmacol. Ther. 50(2):245-254, (1991). The present invention also contemplates 

using a retron to introduce an antisense oligonucleotide to a cell. Retron technology is exemplified 
by U.S. Patent No. 5,405,775. Antisense oligonucleotides can also be delivered using liposomes or 
by electroporation techniques which are well known in the art. 

The antisense nucleic acids described above can also be used to design antibiotic compounds 

1 0 comprising nucleic acids which function by intracellular triple helix formation. Triple helix 

oligonucleotides are used to inhibit transcription from a genome. The antisense nucleic acids can be 
used to inhibit cell or microorganism gene expression in individuals infected with such microorganisms 
or containing such cells. Traditionally, homopurine sequences were considered the most useful for 
triple helix strategies. However, homopyrimidine sequences can also inhibit gene expression. Such 

1 5 homopyrimidine oligonucleotides bind to the major groove at homopurinerhomopyrimidine sequences. 
Thus, both types of sequences based on the sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi or homologous nucleic acids that are required for proliferation are contemplated for 

20 use as antibiotic compound templates. 

The antisense nucleic acids, such as antisense oligonucleotides, which are complementary 
to the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to 

25 homologous coding nucleic acids, or portions thereof, may be used to induce bacterial cell death or 
at least bacterial stasis by inhibiting target nucleic acid transcription or translation. Antisense 
oligonucleotides complementary to about 8 to 40 nucleotides of the proliferation-required nucleic 
acids described herein or homologous coding nucleic acids have sufficient complementarity to form 
a duplex with the target sequence under physiological conditions. 

30 To kill bacterial cells or inhibit their growth, the antisense oligonucleotides are applied to 

the bacteria or to the target cells under conditions that facilitate their uptake. These conditions 
include sufficient incubation times of cells and oligonucleotides so that the antisense 
oligonucleotides are taken up by the cells. In one embodiment, an incubation period of 7-10 days is 
sufficient to kill bacteria in a sample. An optimum concentration of antisense oligonucleotides is 

35 selected for use. 

The concentration of antisense oligonucleotides to be used can vary depending on the type 
of bacteria sought to be controlled, the nature of the antisense oligonucleotide to be used, an d the 
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relative toxicity of the antisense oligonucleotide to the desired cells in the treated culture. 
Antisense oligonucleotides can be introduced to cell samples at a number of different concentrations 
preferablybetween IxlO^Mto Ixioivi. Once the minimum concentration that can adequately 
control gene expression is identified, the optimized dose is translated into a dosage suitable for use in 
vivo. For example, an inhibiting concentration in culture of lxl 0" 7 translates into a dose of 
approximately 0.6 mg/kg body weight. Levels of oligonucleotide approaching 100 mg/kg body weight 
or higher may be possible after testing the toxicity of the oligonucleotide in laboratory animals It is 
additionally contemplated that cells from the subject are removed, treated with the antisense 
oligonucleotide, and reintroduced into the subject. This range is merely illustrative and one of skill in 
the art are able to determine the optimal concentration to be used in a given case. 

After the bacterial cells have been killed or controlled in a desired culture, the desired cell 
population may be used for other purposes. 

EXAMPLE 46 

Use of Antisense Oli gonucleotid es to Treat Conta minated Cell Cltnr^ 
The following example demonstrates the ability of an Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi antisense oligonucleotide or an antisense oligonucleotide complementary to a 
homologous coding nucleic acid, or portions thereof, to act as a bacteriocidal or bacteriostatic agent 
to treat a contaminated cell culture system. The application of the antisense oligonucleotides of the 
present invention are thought to inhibit the translation of bacterial gene products required for 
proliferation. The antisense nucleic acids may also inhibit the transcription, folding or processing 
of the target RNA. 

In one embodiment of the present invention, the antisense oligonucleotide may comprise a 
phosphorothioate modified nucleic acid comprising at least about 15, at least about 20, at least 
about 25, at least about 30, at least about 35, at least about 40, or more than 40 consecutive 
nucleotides of an antisense nucleic acid listed in Table IA. A sense oligodeoxynucleotide 
complementary to the antisense sequence is synthesized and used as a control. The 
oligonucleotides are synthesized and purified according to the procedures of Matsukura, et al., Gene 
72:343 (1988). The test oligonucleotides are dissolved in a small volume of autoclaved water and 
added to culture medium to make a 100 micromolar stock solution. 

Human bone marrow cells are obtained from the peripheral blood of two patients and 
cultured according standard procedures well known in the art. The culture is contaminated with 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or an organism containing a homologous nucleic acid and 
incubated at37°C overnight to establish bacterial infection. 
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The control and antisense oligonucleotide containing solutions are added to the 
contaminated cultures and monitored for bacterial growth. After a 10 hour incubation of culture 
and oligonucleotides, samples from the control and experimental cultures are drawn and analyzed 
for the translation of the target bacterial gene using standard microbiological techniques well 
5 known in the art. The target Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi gene or an organism 
containing the homologous coding nucleic acid is found to be translated in the control culture 
treated with the control oligonucleotide, however, translation of the target gene in the experimental 
10 culture treated with the antisense oligonucleotide of the present invention is not detected or 

reduced, indicating that the culture is no longer contaminated or is contaminated at a reduced level. 

EXAMPLE 47 
Use of Antisense Oligonucleotides to Treat Infections 
A subject suffering from a Stapljylococcus aureus, Salmonella typhimurium, Klebsiella 
15 pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi infection or an 
infection with an organism containing a homologous coding nucleic acid is treated with the 
antisense oligonucleotide preparation above. The antisense oligonucleotide is provided in a 
pharmaceutically acceptable carrier at a concentration effective to inhibit the transcription or 
20 translation of the target nucleic acid. The present subject is treated with a concentration of 

antisense oligonucleotide sufficient to achieve a blood concentration of about 0.1-100 micromolar. 
The patient receives daily injections of antisense oligonucleotide to maintain this concentration for 
a period of 1 week. At the end of the week a blood sample is drawn and analyzed for the presence 
or absence of the organism using standard techniques well known in the art. There is no detectable 
25 evidence of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or an organim containing a homologous coding 
nucleic acid and the treatment is terminated. 

Antisense nucleic acids complementary to a homologous coding nucleic acid or a portion 
30 thereof may be used in the preceding method to treat individuals infected with an organism 
containing the homologous coding nucleic acid. 

EXAMPLE 48 
Preparation and Use of Triple Helix Forming Oligonucleotides 
The sequences of proliferation-required nucleic acids, homologous coding nucleic acids, or 
35 homologous antisense nucleic acids are scanned to identify 10-merto 20-merhomopyrimidineor 
homopurine stretches that could be used in triple-helix based strategies for inhibiting gene expression. 
Following identification of candidate homopyrimidine or homopurine stretches, their efficiency in 



-242- 



WO 01/70955 PCT/US01/09180 

inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides containing 
the candidate sequences into a population of bacterial cells that normally express the target gene. The 
oligonucleotides may be prepared on an oligonucleotide synthesizer or they may be purchased 
commercially from a company specializing in custom oligonucleotide synthesis. 
5 The oligonucleotides can be introduced into the cells using a variety of methods known to 

those skilled in the art, including but not limited to calcium phosphate precipitation, DEAE-Dextran, 
electroporation, liposome-mediated transfection or native uptake. 

Treated cells are monitored for a reduction in proliferation using techniques such as 
monitoring growth levels as compared to untreated cells using optical density measurements. The 
1 0 oligonucleotides that are effective in inhibiting gene expression in cultured cells can then be introduced 
in vivo using the techniques well known in that art at a dosage level shown to be effective. 

In some embodiments, the natural (beta) anomers of the oligonucleotide units can be replaced 
with alpha anomers to render the oligonucleotide more resistant to nucleases. Further, an intercalating 
agent such as ethidium bromide, or the like, can be attached to the 3 ' end of the alpha oligonucleotide 
15 to stabilize the triple helix. For information on the generation of oligonucleotides suitable for triple 
helix formation see Griffin et al. (Science 245:967-971 (1989)). 

EXAMPLE 49 

Identificatio n of Bacterial Strains from Isolated Specimens bv PCR 
Classical bacteriological methods for the detection of various bacterial species are time 
20 consuming and costly. These methods include growing the bacteria isolated from a subject in 

specialized medium, cultivation on selective agar medium, followed by a set of confirmation assays 
that can take from 8 to 10 days or longer to complete. Use of the identified sequences of the 
present invention provides a method to dramatically reduce the time necessary to detect and identify 
specific bacterial species present in a sample. 
25 In one exemplary method, bacteria are grown in enriched medium and DNA samples are 

isolated from specimens of, for example, blood, urine, stool, saliva or central nervous system fluid by 
conventional methods. A panel of PCR primers based on identified sequences unique to various 
species or types of cells or microorganisms are then utilized in accordance with Example 1 2 to amplify 
DNA of approximately 1 00-200 nucleotides in length from the specimen. A separate PCR reaction is 
30 set up for each pair of PCR primers and after the PCR reaction is complete, the reaction mixtures are 
assayed for the presence of PCR product. The presence or absence of bacteria from the species to 
which the PCR primer pairs belong is determined by the presence or absence of a PCR product in the 
various test PCR reaction tubes. 

Although the PCR reaction is used to assay the isolated sample for the presence of various 
35 bacterial species, other assays such as the Southern blot hybridization are also contemplated. 

Compounds which inhibit the activity or reduce the amount of gene products required for 
proliferation may be identified using rational drug design. These methods may be used with the 
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proliferation-required polypeptides described herein or homologous polypeptides. In such methods, 
the structure of the gene product is determined using methods such as x-ray crystallography, NMR, or 
computer modelling. Compounds are screened to identify those which have a structure which allows 
them to interact with the gene product. In some embodiments, the compounds are screened to identify 
5 those which have structures which allow them to interact with regions of the gene product which are 
important for its activity. For example, the compounds may be screened to identify those which have 
structures which allow them to bind to the active site of the gene product to inhibit its activity. For 
example, the compound may be a suicide substrate which binds to the active site with high affinity, 
thereby preventing the gene product from acting on its natural substrate. Alternatively, the compound 

1 0 may bind to a region of the gene product which is involved in complex formation with other 
biomolecules. In such instances, the activity of the gene product is inhibited by blocking the 
interaction between the gene product and other members of the complex. 

Thus, one embodiment of the present invention comprises a method of using a crystal of the 
gene products of the present invention and/or a dataset comprising the three-dimensional 

15 coordinates obtained from the crystal in a drug-screening assay. The present invention also 

includes agents (modulators or drugs) that are identified by the methods of the present invention, 
along with the method of using agents (modulators or drugs) identified by a method of the present 
invention, for inhibiting the activity of or modulating the amount of an essential gene product. The 
present invention also includes crystals comprising the gene products of the present invention or 

20 portions thereof. 

In some embodiments of the present invention, the three-dimensional structure of the 
polypeptides required for proliferation is determined using X-ray crystallography or NMR. The 
coordinates of the determined structure are used in computer-assisted modeling programs to 
identify compounds that bind to and/or modulate the activity or amount of the encoded polypeptide. 

25 The method may include the following steps: 1 ) the generation of high-purity crystals of the 
encoded recombinant (or endogenous) polypeptide for analysis; 2) determination of the three- 
dimensional structure of the polypeptide; and, 3) the use of computer-assisted "docking" programs 
to analyze the molecular interaction of compound structure and the polypeptide (i.e., drug 
screening). 

30 General methods for performing each of the above steps are described below and are also 

well known to those of skill in the art. Any method known to those of skill in the art, including 
those described herein, may be employed for generating the three-dimensional structure for each 
identified essential gene product and its use in the drug-screening assays. 

Crystals of the gene products required for proliferation may be obtained as follows. Under 

35 certain conditions, molecules condense from solution into a highly-ordered crystalline lattice, which 
is defined by a unit cell, the smallest repeating volume of the crystalline array. The contents of 
such a cell can interact with and diffract certain electromagnetic and particle waves (e.g., X-rays, 
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neutron beams, electron beams etc.). Due to the symmetry of the lattice, the diffracted waves 
mteract to create a diffraction pattern. By measuring the diffraction pattern, crystallography are 
able to reconstruct the three-dimensional structure of the atoms in the crystal. 

Any method known to those of skill in the art, including those set forth below, may be 
• employed to prepare high-purity crystals. For example, crystals of the product of the identified 
essentml gene can be grown by a number of techniques including batch crystallization vapor 
diffusion (either by sitting drop or hanging drop) and by microdialysis. Seeding of the crystals in 
some mstances is required to obtain X-ray quality crystals. Standard micro and/or macro seeding of 
crystals may therefore be used. Exemplified below is the hanging-drop vapor diffusion procedure 
Hangmg drops of an essential gene product (2.5 rt 10 mg/ml) in 20 mM Tris, pH=8 0 100 mM 
NaCl are mixed with an equal amount of reservoir buffer containing 2.7-3.2 M sodium formate and 
100 mM Tris buffer, P H=8.0, and kept at 4°C. Crystal showers may appear after 1-2 days with large 
single crystals growing to full size (0.3 X 0.3 X 0.15 mm 3 ) within 2-3 weeks. Crystals are harvested 
m 3.5 M sodium formate and 100 mM Tris buffer, P H=8.0 and cryoprotected in 3.5 M sodium 
formate, 100 mM Tris buffer, P H=8.0, 10% (w/v) sucrose, and 10% (v /v) ethylene glycol before 
flash freezing in liquid propane. In some embodiments, the crystal may be obtained using the 
methods described in U.S. Patent No. 5,869,604. The method involves (a) contacting a mixture 
contammg uncrystallized polypeptides with an exogenous nucleating agent that has an areal lattice 
match of at least 90.4% to the polypeptide,^ crystallizing the polypeptides, thereby forming at 
least one crystal of the polypeptide attached to the nucleating agent, the attached crystal being of a 
lugh purity, and at least one polypeptide crystal unattached to the nucleating agent, the unattached 
crystal being of a lower purity than the attached crystal, and (c) separating the crystal attached to 
the nucleating agent from the crystal unattached to the nucleating agent. The crystallized 
polypeptide may also be purified from contaminants by (a) contacting a mixture containing 
uncrystallized polypeptides and a contaminant with an exogenous nucleating agent that has an areal 
latt.ce match of at least 90.4% to the polypeptide, (b) crystallizing the polypeptides, thereby 
formmg at least one crystal of the polypeptide attached to the nucleating agent, the attached crystal 
bemg of a high purity and produced in a high yield, and at least one crystal unattached to the 
nucleating agent, the unattached crystal being of a lower purity than the attached crystal, and (c) 
separating the crystal attached to the nucleating agent from the crystal unattached to the nucleating 
agent. 

Once a crystal of the present invention is grown, X-ray diffraction data can be collected 
usmg methods familiar to those skilled in the art. Therefore, any person with skill in the art of 
protein crystallization having the present teachings and without undue experimentation can 
crystallize a large number of alternative forms of the essential gene products from a variety of 
different organisms, or polypeptides having conservative substitutions in their amino acid seouencc 
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A crystal lattice is' defined by the symmetry of its unit cell and any structural motifs the unit 
cell contains. For example, there are 230 possible symmetry groups for an arbitrary crystal lattice, 
while the unit cell of the crystal lattice group may have an arbitrary dimension that depends on the 
molecules making up the lattice. Biological macromolecules, however, have asymmetric centers 
5 and are limited to 65 of the 230 symmetry groups. See Cantor et al., Biophysical Chemistry, Vol. 
Ill, W. H. Freeman & Company (1980). 

A crystal lattice interacts with electromagnetic or particle waves, such as X-rays or electron 
beams respectively, that have a wavelength with the same order of magnitude as the spacing 
between atoms in the unit cell. The diffracted waves are measured as an array of spots on a 

10 detection surface positioned adjacent to the crystal. Each spot has a three-dimensional position., hkl, 
and an intensity, I(hkl), both of which are used to reconstruct the three-dimensional electron density 
of the crystal with the so-called Electron Density Equation. The Electron Density Equation states 
that the three-dimensional electron density of the unit cell is the Fourier transform of the structure 
factors. Thus, in theory, if the structure factors are known for a sufficient number of spots in the 

15 detection space, then the three-dimensional electron density of the unit cell could be calculated 
using the Electron Density Equation. 

In some embodiments of the present invention, an image of a crystal of a gene product 
required for proliferation or a portion thereof is obtained with the aid of a digital computer and the 
crystal's diffraction pattern as described in U.S. Patent No. 5,353,236. The diffraction pattern 

20 contains a plurality of reflections, each having an associated resolution. The image is obtained by 
(a) converting the diffraction pattern of the crystal into computer usable normalized amplitudes, the 
pattern being produced with a diffractometer; (b) determining from the diffraction pattern a 
dimension of a unit cell of the crystal; (c) providing an envelope defining the region of the unit cell 
occupied by the gene product or portion thereof in the crystal; (d) distributing a collection of 

25 scattering bodies within said envelope, the collection of scattering bodies having various 

arrangements, each of which has an associated pattern of Fourier amplitudes; (e) condensing the 
collection of scattering bodies to a condensed arrangement that results in a high correlation between 
a diffraction pattern and the pattern of Fourier amplitudes for said collection of scattering bodies; 
(f) determining the phase associated with at least one of the reflections of said diffraction pattern 

30 from the condensed arrangement of scattering bodies; (g) calculating an electron density 

distribution of the gene product or portion thereof within the unit cell from the phase determined in 
procedure f; and (h) displaying a graphical image of the gene product or portion thereof constructed 
from said electron density distribution. 

The crystals of the gene products required for proliferation may be used in drug screening 

35 methods such as those described in U.S. Patent Number 6, 1 56,526. Briefly, in such methods, a 
compound which inhibits the formation of a complex comprising the gene product or a portion 
thereof is identified as follows. A set of atomic coordinates defining the three-dimensional 
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structure of a complex including the gene product of interest or a portion thereof are determined. A 
potential compound that binds to the gene product or a portion thereof involved in complex 
formation is selected using the atomic coordinates obtained above. The compound is contacted 
with the gene product or portion thereof and its binding partner(s) in the complex under conditions 
which would permit the complex to form in the absence of the potential compound. The binding 
affinity of the gene product or portion thereof for its binding partners) is determined and a potential 
compound is identified as a compound that inhibits the formation of the complex when there is a 
decrease in the binding affinity of the gene product or portion thereof for its binding partners). 

In some embodiments of the present invention, the three dimensional structure of the 
essential gene product is determined and potential agonists and/or potential antagonists are designed 
with the aid of computer modeling [Bugg et al., Scientific American, Dec.:92-98 (1993); West et 
al., TIPS, 16:67-74 (1995); Dunbrack et a!., Folding & Design, 2:27-42 (1997)]. 

Computer analysis may be performed with one or more of the computer programs 
including: QUANTA, CHARMM, INSIGHT, SYBYL, MACROMODEL and ICM [Dunbrack et 
15 al., Folding & Design, 2:27-42 (1997)]. In a further embodiment of this aspect of the invention, an 
initial drug-screening assay is performed using the three-dimensional structure so obtained, 
preferably along with a docking computer program. Such computer modeling can be performed 
with one or more Docking programs such as FlexX, DOC, GRAM and AUTO DOCK [Dunbrack et 
al., Folding & Design, 2:27-42 (1997)]. 

It should be understood that for each drug screening assay provided herein, a number of 
iterative cycles of any or all of the steps may be performed to optimize the selection. The drug 
screening assays of the present invention may use any of a number of means for determining the 
interaction between an agent or drug and an essential gene product. 

In some embodiments of the present invention, a drug can be specifically designed to bind 
to an essential gene product of the present invention through NMR based methodology. [Shuker et 
al., pi Science 274:153 1-1534 (1996).] NMR spectra may be recorded using devices familiar to 
those skilled in the art, such as the Varian Unity Plus 500 and unity 600 spectrometers, each 
equipped with a pulsed-field gradient triple resonance probe as analyzed as described in Bagby et 
al., [Cell 82:857-867 (1995)]. Sequential resonance assignments of backbone 'H, - 15 N, and P C 
atoms may be made using a combination of triple resonance experiments similar to those previously 
described [Bagby et al., Biochemistry, 33:2409-2421 (1994a)], except with enhanced sensitivity 
[Muhandiram and Kay, J. Magn. Reson., 103: 203-216 (1994)] and minimal H 2 0 saturation [Kay et 
al., J. Magn. Reson., 109:129-133 (1994)]. Side chain 'H and 13 C assignments may be made using 
HCCH-TOCSY [Bax et al., J. Magn. Reson., 87:620-627 (1990)] experiments with mixing times of 
8 ms and 16 ms.in solution but need not be included in structure calculations. Nuclear Overhauser 
effect (NOE) cross peaks in two-dimensional 'H-'H NOE spectroscopy (NOESY), three- 
dimensional 15 N-edited NOESY-HSQC [Zhang et al., J. Biomol, NMR, 4:845-858 (1994)] and 
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three-dimensional simultaneous acquisition 15 N/ 13 C-edited NOE [Pascal et al., J. Magn. Reson., 
103:197-201 (1994)] spectra may be obtained with 100 ms NOE mixing times. Standard pseudo- 
atom distance corrections [Wuthrich et al., J. Mol. Biol., 169:949-961 (1983)] may be incorporated 
to account for center averaging. An additional 0.5 .ANG. may be added to the upper limits for 
5 distances involving methyl groups [Wagner et al., J. Mol. Biol., 196:61 1-639 (1987); Clore et al., 
Biochemistry, 26:8012-8023 (1987)]. 

The structures can be calculated using a simulated annealing protocol [Nilges et aL, In 
computational Aspects of the Study of Biological Macromolecules by Nuclear Magnetic Resonance 
Spectroscopy, J. C. Hoch, F. M. Poulsen, and C. Redfield, eds., New York: Plenum Press, pp. 451- 

10 455 (1991)] within X-PLOR [Brunger, X-PLOR Manual, Version 3.1, New Haven, Conn.: 
Department of Molecular Biophysics and Biochemistry, Yale University (1993)] using the 
previously described strategy [Bagby et al., Structure, 2:107-122 (1994b)]. Interhelical anges may 
be calculated using a program written by K. Yap. Accessible surface areas were calculated using the 
program Naccess, available from Prof. J. Thornton, University College, London. 

1 5 Compounds capable of reducing the activity or amount of gene products required for 

cellular proliferation may be identified using the methods described in US Pat. No. 6,077,682. 
Briefly, the three-dimensional structure of the gene product or portion thereof may be used in a 
drug screening assay by (a) selecting a potential drug by performing rational drug design with the 
three-dimensional structure determined from one or more sets of atomic coordinates of the gene 

20 product or portion thereof in conjunction with computer modeling; (b) contacting the potential drug 
with a polypeptide comprising the gene product or portion thereof and (c) detecting the binding of 
the potential drug with said polypeptide; wherein a potential drug is selected as a drug if the 
potential drug binds to the polypeptide. In some methods, the three-dimensional structure of the 
gene product or portion thereof is used in a drug screening assay involving (a) selecting a potential 

25 drug by performing structural based rotational drug design with the three-dimensional structure of 
the gene product or portion thereof; wherein said selecting is performed in conjunction with 
computer modeling; (b) contacting the potential drug with a polypeptide comprising the gene 
product or portion thereof in the presence of a substrate of the gene product; wherein in the absence 
of the potential drug the substrate is acted upon by the gene product; and (c) determining the extent 

30 to which the gene product acted upon the substrate; wherein a drug is selected when a decrease in 
the action of the gene product on the substrate is determined in the presence of the potential drug 
relative to in its absence. In some embodiments, the preceding method further involves(d) 
contacting the potential drug with the gene product or portion thereof for NMR analysis; wherein a 
binding complex forms between the potential drug and said gene product or portion thereof for 

3 5 NMR analysis; wherein the gene product or portion thereof for NMR analysis comprises a 

conservative amino acid substitution; (e) determining the three-dimensional structure of the binding 
complex by NMR; and (f) selecting a candidate drug by performing structural based rational drug 
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design with the three-dimensional structure determined for the binding complex; wherein said 
selecting is performed in conjunction with computer modeling; (g) contacting the candidate drug 
with a second polypeptide comprising the gene product or portion thereof in the presence of a 
substrate of the gene product or portion thereof; wherein in the absence of the candidate drug the 
substrate is acted upon by the second polypeptide; and (h) determining the amount of action of the 
second polypeptide on the substrate; wherein a drug is selected when a decrease in the amount of 
action of the second polypeptide is determined in the presence of the candidate drug relative to in 
its absence. 

Once the three-dimensional structure of a crystal comprising an essential gene product is 
determined, a potential modulator of its activity, can be examined through the use of computer 
modeling using a docking program such as FlexX, GRAM, DOCK, or AUTODOCK [Dunbrack et 
al., 1997, supra], to identify potential modulators. This procedure can include computer fitting of 
potential modulators to the polypeptide or fragments thereof to ascertain how well the shape and the 
chemical structure of the potential modulator will bind. Computer programs can also be employed 
to estimate the attraction, repulsion, and steric hindrance of the two binding partners (e.g., the 
essential gene product and a potential modulator). Generally the tighter the fit, the lower the steric 
hindrances, and the greater the attractive forces, the more potent the potential modulator since these 
properties are consistent with a tighter binding constant. Furthermore, the more specificity in the 
design of a potential drug the more likely that the drug will not interact as well with other proteins. 
This will minimize potential side-effects due to unwanted interactions with other proteins. 

Compound and compound analogs can be systematically modified by computer modeling 
programs until one or more promising potential analogs is identified. In addition systematic 
modification of selected analogs can then be systematically modified by computer modeling 
programs until one or more potential analogs are identified. Such analysis has been shown to be 
effective in the development of fflV protease inhibitors [Lam et al., Science 263:380-384 (1994); 
Wlodawer et al., Ann. Rev. Biochem. 62:543-585 (1993); Appelt, Perspectives in Drug Discover^ 
and Design 1:23-48 (1993); Erickson, Perspectives in Drug Discovery and Design 1:109-128 
(1993)]. Alternatively a potential modulator could be obtained by initially screening a random 
peptide library produced by recombinant bacteriophage for example, [Scott and Smith, Science, 
249:386-390 (1990); Cwirla et al., Proc. Natl. Acad. ScL, 87:6378-6382 (1990); Devlin et al., 
Science, 249:404-406 (1990)]. A peptide selected in this manner would then be systematically 
modified by computer modeling programs as described above, and then treated analogously to a 
structural analog. 

Example 45 describes computer modelling of the structures of gene products required for 
proliferation. 
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EXAMPLE 50 

Determination of the Structure of Gene Products Required for Proliferation Using Computer Modelling 
Three dimensional models were built by applying computer modelling methods to some of 
the gene products required for proliferation of Staphylococcus aureus using the amino acid 
5 sequences of the encoded proteins as follows. Sir Tom BlundelPs program COMPOSER as 
provided by Tripos Associates in their BIOPOLYMER module to SYBYL was used to build the 
models. Skolnik's method of topology fingerprinting as implemented in Matchmaker was used to 
score the average mutation free energy. This number is in Boltzmans (units of kT) and should be 
negative (the more negative, the better the model. 

1 0 Composer uses a Needleman Wunsch alignment with jumbling to find significant 

alignments. The reported parameters are percent identity and significance as measured from the 
jumbling. Those matches which were 30% identical and had a significance greater that 4 on the 
scale were judged to be good candidates for model building templates. If no three dimensional 
structures met these criteria, then a BLAST search was.conducted against the most recent PDB 

15 sequence database. Any significant hits discovered in this manner were then added to the binary 
protein structure database and the candidate search was repeated in the manner discussed above. 

In the next phase, Composer assigned structurally conserved and structurally variable 
regions and built the backbone structure and then searched the database for structures of the 
variable loops. These were then spliced in and a model of the protein resulted. Any loops (variable 

20 regions) which were unassignable were manually built and refined with a combination of dynamics. 

The structure was then refined. Hydrogen atoms were added and a non-active aggregate 
was defined. lOOOpS of dynamics using AMBER ALL- ATOM and Kollman charges are 
performed. Next a minimization cycle of up 5000 steepest decent steps were performed and then 
the aggregate was thawed and the process was repeated on the entire protein. 

25 The resulting structure was then validated in MATCHMAKER. The topologicaly scanned 

free energy determined from empirically derived protein topologies was computed and the average 
energy/residue is reported in Boltzamans was reported. As this number represents a free energy the 
more negative it is the more favorable it is. 

Sixty six proteins required for the proliferation of Staphylococcus aureus were modelled as 

30 described above. MATCHMAKER energies were computed for these. The distribution of the 
models built by class is shown in the table below. 
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Table 



Classification 


Number of Models 


-fwcidge iviarcnmaiver 


Acylases 


1 


-0 1(1 


Dehydrogenases 


3 


v. 1 


DNA Related 


3 


-0 12 


Heat Shock Protein 


2 


V/. 1 \J 


Hydrolases ~ ~" 


3 


V/. X \J 


Isomerases 


1 


0.05 


Ligases 


7 


-0.07 


Lyases 


1 




Membrane Anchored 


1 


-0 19 


Misc 


18 


-0.21 


Oxidoreductases 


6 


-0.09 


Proteases 


1 


-0.03 


^_ Ribosome 


3 


-0.11 


Synthases 


4 


-0.14 


Transferases j 


6 


-0.12 



The validity of the above method was confirmed using FtsZ. In the case of FtsZ, a crystal 
structure from M. Janeschi was available. Examination of the gross structural features determined 
using the above modelling showed all of the folds in the correct place, although there were some 
minor differences from the structure determined by x-ray crystallography. 

EXAMPLE 51 
FUNCTIONAL COMPLEMENTATION 
In another embodiment, gene products whose activities may be complemented by a 
proliferation-required gene product from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or 
homologous polypeptides are identified using merodiploids, created by introducing a plasmid or 
Bacterial Artificial Chromosome into an organism having a mutation in the essential gene which 
reduces or eliminates the activity of the gene product. In some embodiments, the mutation may be 
a conditional mutation, such as a temperature sensitive mutation, such that the organism proliferates 
under permissive conditions but is unable to proliferate under non-permissive conditions in the 
absence of complementation by the gene on the plasmid or Bacterial Artificial Chromosome. 
Alternatively, duplications may be constructed as described in Roth et al. (1987) Biosynthesis of 
Aromatic Amino Acids in Escherichia coli and Salmonella typhimurium, F. C. Neidhardt, ed., 
American Society for Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those 
skilled in the art. 



Table VIII provides a cross reference for SEQ ID NOs. of the nucleotide sequences 
discussed herein and the SEQ ID NOs. of the polypeptides encoded by these nucleotide. 
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Nucleotide SeqID 


1 Protein SeqED 


5916 


10013 


5917 


10014 


5918 


10015 


5919 


10016 


5920 


10017 


5921 


10018 


5922 


10019 


5923 


10020 


5924 


10021 


5925 


10022 


5926 


10023 


5927 


10024 


5928 


10025 


5929 


10026 


5930 


10027 


5931 


10028 


5932 


10029 


5933 


10030 


5934 


10031 


5935 


10032 


5936 


10033 


5937 


10034 | 


5938 


10035 


5939 


10036 


5940 


10037 


5941 


10038 


5942 


10039 


5943 


10040 


5944 


10041 


5945 


10042 


5946 


10043 


,5947 


10044 


5948 


10045 


5949 


10046 


5950 


10047 


5951 


10048 


5952 


10049 


5953 


10050 


5954 


10051 


5955 


10052 


5956 


10053 | 


5957 


10054 


5958 


10055 


5959 


10056 


5960 


10057 


5961 


10058 


5962 


10059 



Nucleotide SeqID 


! Protein SeqID 


5963 


10060 


5964 


10061 


5965 


10062 


5966 


10063 


5967 


10064 


5968 


10065 


5969 


10066 


5970 


10067 


5971 


10068 


5972 


10069 


5973 


10070 


5974 


10071 


5975 


10072 


5976 


10073 


5977 


10074 


5978 


10075 


5979 


10076 


5980 


10077 


5981 


10078 


5982 


10079 


5983 


10080 


5984 


10081 


5985 


10082 


5986 


10083 


5987 


10084 


5988 


10085 


5989 


10086 


5990 


10087 


5991 


10088 


5992 


10089 


5993 


10090 ! 


5994 


10091 


5995 


10092 


5996 


10093 


5997 


10094 


5998 


10095 


5999 


10096 


6000 


10097 


6001 


10098 


6002 


10099 


6003 


10100 


6004 


10101 


6005 


10102 


6006 


10103 


6007 


10104 


6008 


10105 


6009 


10106 
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Nucleotide SeqID 


Protein SeqID 


6010 


10107 


6011 


10108 


6012 


10109 


6013 


10110 


6014 


10111 


6015 


10112 


6016 


10113 


6017 


10114 


6018 


10115 


6019 


10116 


6020 


10117 


6021 


10118 


6022 


10119 


6023 


10120 


6024 


10121 


6025 


10122 


6026 


10123 


6027 


10124 ; 


6028 


10125 


i 6029 


10126 


6030 


10127 


6031 


10128 


6032 


10129 


6033 


10130 


6034 


10131 


6035 


10132 


6036 


10133 


6037 


10134 4 


6038 


10135 


6039 


10136 


6040 


10137 


6041 


10138 


6042 


10139 


6043 


10140 | 


6044 


10141 


6045 


10142 


6046 


10143 


6047 


10144 


6048 


10145 


6049 


10146 


6050 


10147 


6051 


10148 


6052 


10149 


6053 


10150 


6054 


10151 


6055 


10152 


6056 


10153 


6057 


10154 



Nucleotide SeqID 


Protein Q<*/*IT\ 

x i utcm oeqjLU 


6058 


101S^ 


6059 


101 S6 

1 Kfl JO 


6060 


101^7 


6061 


mi 


6062 


101^0 ~ 1 


6063 


lVlOV 


6064 


10161 


6065 


1 0 1 69 


6066 


101 A3 


6067 


1 0 1 fyA 1 


6068 


1U103 1 


6069 


ini /: /: \ 


r 6070 


lUlO/ J 


6071 


IUIOO 


6072 


1 A 1 £0 


6073 


1U1 IK) 


6074 


1U1/1 


607 5 


lUI/z 


6076 


iUl/j 


6077 


1 U 1 74 


607K 


10175 | 


6079 


IUI/O 1 


6080 


1A1T7 1 

101// 


6081 


1 A1 HQ I 
101/0 1 


UVOZ- 


1 A 1 TO 1 

101 /y 


6083 1 


1 A1 OO t 

lOloU 


6084 


lUlol 


6085 


1 A 1 OO ! 

1 U 1 oZ f 


6086 


1 A 1 ~ 1 
1 U 1 0 J 


6087 


1018/1 1 


6088 


101 


6089 


101fl£ i 
I U 1 00 


6090 


lUio/ 


6091 


loioo 
lUloo 


6092 


1A10Q 1 


6093 


1 o 1 00 j 


6094 


iaioi 


6095 


10109 


6096 


10103 i 


6097 


10104 1 


6098 


101QS i 
1 w 1 y j 


6099 


10106 


6100 


10107 
1 v/ iy 1 


6101 


1010$ 


6102 


10199 1 


6103 


10200 1 


6104 


10201 | 


6105 


10202 j 
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r roLCiii octjjx/ 


6106 

U 1 uu 




6107 


10904 


6108 


1090S 

1 UZUJ 


6109 


10906 

1 UZiUU 


61 10 


10907 

1UZU / 


! 6111 

Ul 1 1 


1 0908 


61 1? 


10900 

1 UZU7 


61 11 

Ul u 


10910 

1UZ 1 U 


61 14 


1 091 1 

1UZ J. JL 


61 1 S 

Ul 1 J 


10919 


61 16 

Ul lO 


1091 1 


61 1 7 
Oil/ 


1 09 14 


61 1R 

ul lO 


1091 S 


6110 


1 09 1 £ 


O 1ZU 


1 09 1 7 
lUZl / 


6191 

U1Z1 


1 09 1 R 


OIZZ 


1 09 1 0 


£191 
OiZj 


1 0990 
lUZZU 


OlZ*t 


1 099 1 


OIZO 


1 fiOOO 


£1 9 A 
01ZO 


1 nooi 


f 61 97 
OIZ / 


1 099/1 


OlZo 


l noo^ 


£190 

oizy 


1UZZO 


so 

Ol jU 


1/1997 
1UZZ / 


OLD L 


1 H99 0 


61 19 


1 099Q 


61 11 


1 0910 


6114 


1 0911 


6HS 

UlJJ 


10919 
1UZJZ 


6116 

Ul JU 


1 0913 


6117 

Ul J / 


10914 


611£ 

UUO 


1 09i<, 


6119 


10916 


6140 
u itu 


10917 


6141 

Ultl 


1091R 


6149 


1091Q 


6141 


10940 


6144 


10941 

1 UZH 1 


6145 


10749 

1 UX,*T«£ 


6146 


10941 


6147 


10944 


6148 


10245 


6149 


10946 

1 U-6tU 


6150 


10247 


6151 


10248 


6152 


10249 


6153 


10250 



Nucleotide SeqLD 


rrotem beqlD 


01D4 


1 OKI 

IUzjI 


Ol JJ 


10252 


OlDO 


10253 


£ 1 <\7 
0 1 J / 


10254 


Ol JO 


10255 


ol jy 


10256 


oloU 


1 AO CI 

10257 


£1 /CI 

olol 


1 AO CO 

10258 


oloz 


1 AO C A 

10259 


oloi 


1 AO^TA 

10260 


6164 


10261 


6165 


10262 


6166 


10263 


6167 


10264 


6168 


10265 


6169 


10266 


r i oa 

6170 


10267 


6171 


10268 


c 1 no 

6172 


10269 


6173 


10270 


6174 


10271 


6175 


10272 


6176 


10273 


6177 


10274 


6178 


10275 


6179 


10276 


6180 


10277 


/101 

6181 


10278 


6182 


10279 


6183 


10280 


6184 


1 AOO 1 

10281 


£ 1 OC 

6185 


10282 


6186 


10283 


/c 1 on 

6187 


10284 


6188 


10285 


6189 


10286 


/C 1 OA 


i ao on 

10287 


oiy i 


1 AO OO 

10288 


£ i no i 

oiyz 


1 AO OA 

10289 




1 AOAA 

10290 


£ 1 O/l 


1AOA1 ' 

10291 


OlVD 


1 AO AO 

10292 


oiyo 


1 AO fll 

10293 


oiy / 


1 AO A A 

10294 


61QR 7 


1 090^ 


6199 


10296 


6200 


10297 


j 6201 


10298 
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Nucleotide SeqID 


Protein SeqID 




Nucleotide SeqID 


Protein SeqID 


6202 


10299 




6250 


10347 


6203 


10300 




6251 


10348 


6204 


10301 




6252 


10349 


6205 


10302 




6253 


10350 


6206 


10303 




6254 


10351 


6207 


10304 




6255 


10352 


6208 


10305 




6256 


10353 


6209 


10306 




6257 


10354 


6210 


10307 




6258 


10355 


6211 


10308 




6259 


10356 


6212 


10309 




6260 


10357 


6213 


10310 




6261 


10358 


6214 


10311 




6262 


10359 


6215 


10312 




6263 


10360 


6216 


10313 




6264 


10361 


6217 


10314 




6265 


10362 


6218 


10315 




6266 


10363 


6219 


10316 




6267 


10364 


6220 


10317 




6268 


10365 


6221 


10318 




6269 


10366 


6222 


10319 




6270 


10367 


6223 


10320 




6271 


10368 


6224 


10321 




6272 


10369 


6225 


10322 




6273 


10370 ~ 


6226 


10323 




.6274 


10371 


6227 


10324 




. 6275 


10372 


6228 


10325 




6276 


10373 


6229 


10326 




6277 


10374 


6230 


10327 




6278 


10375 


6231 


10328 




6279 


10376 


6232 


10329 




6280 


10377 


6233 


10330 




6281 


10378 


6234 


10331 




6282 


10379 


6235 


10332 




6283 


10380 


'6236 


10333 




6284 


10381 


6237 


10334 




6285 


10382 


6238 


10335 




6286 


10383 


6239 


10336 




6287 


10384 


6240 


10337 




6288 


10385 


6241 


10338 




6289 1 


10386 


6242 


10339 




6290 


10387 j 


6243 


10340 




6291 


10388 


6244 


10341 




6292 


10389 


6245 


10342 




6293 


10390 


6246 


10343 




6294 


10391 


6247 


10344 




6295 


10392 


6248 


10345 




6296 


10393 


6249 


10346 




6297 


10394 
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Nucleotide SeqID 


Protein SeqID 


I 


Nucleotide SeqID 


Protein SeqID 


6298 


10395 




6346 


10443 


6299 


10396 




6347 


10444 


6300 


10397 




6348 


10445 


6301 


10398 




6349 


10446 


6302 


10399 




6350 


10447 


6303 


10400 




6351 


10448 


6304 


10401 




6352 


10449 ~ 


6305 


10402 




6353 


10450 


6306 


10403 




6354 


10451 


6307 


10404 




6355 


10452 


6308 


10405 




6356 


10453 


6309 


10406 




6357 


10454 


6310 


10407 




6358 


10455 


6311 


10408 




6359 


10456 


6312 


10409 




6360 


10457 


6313 


10410 




6361 


10458 


6314 


10411 




6362 


10459 


6315 


10412 




6363 


10460 


6316 


10413 




6364 


10461 


6317 


10414 




6365 


10462 


6318 


10415 




6366 


10463 


6319 


10416 




6367 


10464 


6320 


10417 




6368 


10465 


6321 


10418 




6369 


10466 


6322 


10419 




6370 


10467 


6323 


10420 




6371 


10468 


6324 


10421 




6372 


10469 


6325 


10422 




6373 


10470 


6326 


10423 




6374 


10471 


6327 


10424 




6375 


10472 


6328 


10425 




6376 


10473 


6329 


10426 




6377 


10474 


6330 


10427 | 




6378 


10475 


6331 


10428 




6379 


10476 


6332 


10429 




6380 


10477 


6333 


10430 




6381 


10478 


6334 


10431 




6382 


10479 


6335 


10432 




6383 


10480 


6336 


10433 




6384 


10481 


6337 


10434 




6385 


10482 


6338 


10435 




6386 


10483 


6339 


10436 




6387 


10484 


6340 


10437 




6388 


10485 


6341 


10438 




6389 


10486 


6342 


10439 




6390 


10487 


6343 


10440 




6391 


10488 


6344 


10441 




6392 


10489 


6345 


10442 




6393 


10490 
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lABLJEVIII 



_ PCT/US01/09180 



1 iNucleotifip- S*>r»TTJ 


Protein SeqID 


6394 


1049I 


6395 


J0492 


6396 


10493 


f 6397 


10494 


! 6398 


10495 


6399 


10496 


6400 


10497 


1 6401 


10498 


6402 


10499 


6403 


1 ACAn 

10500 


6404 


10501 




10502 


j 6406 


1050^ 


1 6407 


10504 


1 6408 


10505 


1 6409 


10506 


64in 


10507 


64 1 1 

J Uti l 


10508 


1 64 1 ? 


10509 


I 64 1 3 


10510 


64 1 4 

J U*t AH 


10511 


64 1 ^ 


10512 


| us- 1 1? 


10513 


6417 


10514 


1 64 1 R 


10515 


1 64 1 0 


10516 




10517 ~~ 


64? 1 


10518 




10519 


6473 ■< 


10520 


6424 


10521 j 


J 642S 


10522 


64^6 


10523 


6427 


10524 


• 6428 


10525 


I 6429 1 


10526 


t 643Q 


10527 


6431 ™ " 


10528 


6432 


10529 


! 6433 


1 aci a 
10530 


| 6434 


10531 


! 6435 


1U532 


6436 


10533 


6437 


10534 


6438 


10535 


6439 


10536 


6440 


10537 


6441 


10538 



J Nucleotide SeqID 


Protein SeqID 


| 6442 


10539 


[ 6443 


10540 


L 6444 


10541 


j 6445 


10542 


L 6446 


10543 


P 6447 


10544 


j 6448 


10545 


P 6449 


10546 


t 6450 


10547 


L 6451 


10548 


t 6452 


10549 


L 6453 


10550 


j 6454 


10551 


P 6455 


10552 


| 6456 


10553 


P 6457 


10554 


P 6458 


10555 1 


| 6459 


10556 ~ 


P 6460 


10557 


j 6461 


10558 


P 6462 


10559 


I 6463 


10560 


P 6464 


10561 


P 6465 


10562 


P 6466 


10563 


\ 6467 


10564 


P 6468 


10565 


| 6469 


10566 


6470 


10567 


6471 


10568 


6472 


10569 


6473 


10570 


6474 


10571 


l 6475 


10572 


6476 


10573 


6477 


10574 


6478 


10575 


6479 


10576 


6480 


10577 


6481 


10578 


6482 


10579 


6483 


10580 


6484 


10581 ~ 


6485 


10582 


6486 


10583 


6487 


10584 


6488 


10585 


6489 


10586 
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Nucleotide SeqID 


Protein SeqID 




Nucleotide SeqID 


A. IULC111 OcCIlU 


6490 


10587 




6538 


1063S 


6491 


10588 




6539 


10636 


6492 


10589 




6540 


10637 

L\J\J3 f 


6493 


10590 




6541 


1063R 


6494 


10591 




6542 


1063Q 


6495 


10592 




6543 


10640 


6496 


10593 




6544 


10641 


6497 


10594 




6545 


1064? 


6498 


10595 




6546 


10643 


6499 


10596 




6547 


10644 


6500 


10597 




6548 


1064^ 


6501 


10598 




6549 


1 064£ 
1 U04u 


6502 


10599 




6550 


1 0647 


6503 


10600 




6551 


1U045 


6504 


10601 




6552 


1 064Q 1 


6505 


10602 




6553 


106^0 


6506 


10603 




6554 


106<C1 


6507 


10604 




6555 




6508 


10605 




6556 




6509 


10606 




6557 


1U0j4 


6510 


10607 




6558 


JLUOjj 


6511 


10608 




6559 


1 wODO 


6512 


10609 




6560 


lUOJ / 


6513 


10610 




6561 


iWWJO 


6514 


10611 




656? 


IVojy 


6515 


10612 




6563 


lUOOw 


6516 


10613 




6564 


1 wool 


6517 


10614 




6565 


1WO0Z 


6518 


10615 




6566 




6519 


10616 




6567 


10664 
IU004 


6520 


10617 




6568 


1066^ 
1WWWJ 


6521 


10618 




6569 


10666 

1 WOOD 


6522 


10619 




6570 


10667 
1 WOO / 


6523 


10620 




6571 


1066S 

1 WOOO 


6524 


10621 




6572 


10660 


6525 


10622 




6573 


10670 

1 WO /W 


6526 


10623 




6574 


10671 
l wo 1 1 


6527 


10624 




6575 


10679 


6528 


10625 




6576 


10673 


6529 


10626 




6577 


10674 


6530 


10627 




6578 


10675 


6531 


10628 




6579 


10676 


6532 


10629 




6580 


1 0677 1 


6533 


10630 




6581 


10678 


6534 


10631 




6582 


10679 


6535 


10632 




6583 


10680 


6536 


10633 




6584 


10681 


6537 


10634 




6585 


10682 
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TABLE VIII 



Nucleotide SeqII 


> Protein Seqfl) 


6586 


10683 


6587 


10684 


6588 


10685 


6589 


10686 


6590 


10687 


6591 


10688 


6592 


10689 


6593 


10690 


6594 


10691 


6595 


10692 


6596 


10693 


6597 


10694 


6598 


10695 


6599 


10696 


6600 


10697 


6601 


10698 


6602 


10699 


6603 


10700 


6604 


10701 


6605 


10702 


6606 


10703 


6607 


10704 


6608 


10705 


6609 


10706 


6610 


10707 


6611 


10708 


6612 


10709 


6613 


10710 


6614 


10711 


6615 


10712 


6616 


10713 


6617 


10714 


6618 


10715 


6619 


10716 


■6620 


10717 


6621 


10718 


6622 j~ 


10719 


6623 


10720 


6624 


10721 


6625 


10722 


6626 


10723 ~ 


6627 "~ 


10724 


6628 


10725 


6629 


10726 


6630 


10727 


00 D 1 


10728 


6632 


10729 


6633 


10730 



PCT/US01/09180 



•Nucleotide SeqII 


* rrotein beqlD 


6634 


1 HTQl " ' 


6635 


1 (YllL^ 


6636 


10 m3 


6631 


10734 


6638 


10/35 


6639 


1070/ 

10/36 


6640 


JtU/37 


6641 


10/38 


6642 


10/39 


6643 


10/40 


6644 


10741 


6645 


10742 


6646 


10/43 


6647 


10744 


664K 

WTO 


10745 


6649 


10746 


6650 


1 f\ r 1 A>n 

10747 


6651 


10748 


665? 


10749 


6653 


10750 


6654 


10751 


6655 


10752 




10753 


6657 


10754 


66 5K 


10755 


6650 


10756 


6660 


10757 


6661 


10758 


6662 


10/59 


6663 


10/60 


6664 


10/61 


6665 


10762 


6666 


10763 


6667 


10/64 


6668 


10765 


6669 


10/66 


6670 


lu/o/ 


6671 


iu /oo 


6672 


10/69 


6673 


iu / /u 


6674 


10/71 


6675 


10/72 


6676 


1 (YTT1 
1U//J 


6677 


l (Yin a 

1U//4 


6678 


10775 


6679 


10776 


6680 


10777 


6681 


10778 
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Nucleotide SeqID 


Protein SeqID 




Nucleotide SeoTD 


Prntpin SIpnTH 

M. IULC1II OCUJLLJ 


6682 


10779 




6730 


10827 


6683 


10780 




6731 


10898 


6684 


10781 




6732 


10829 


6685 


10782 




6733 


10830 * 

ivoju 


6686 


10783 




6734 


10831 


6687 


10784 




6735 


1083? ^ 


6688 


10785 




6736 


1 0833 


66S9 


10786 




6737 


10834 


6690 


10787 




6738 


1083S 


6691 


10788 




6739 


1 0836 


6692 


10789 




6740 


1 0X37 


6693 


10790 




6741 


1 0838 
1 vOjO 


6694 


10791 




6742 


1 0830 


6695 


10792 




6743 


1 0840 


6696 


10793 




6744 


10841 


6697 


10794 




6745 


10849 


6698 


10795 




6746 


1 084*3 


6699 


10796 




6747 


1 0844 


6700 


10797 




6748 

\j 1 to 


1 084S 


6701 


10798 




6740 


i H84^ 


6702 


10799 




67S0 


1 0847 


6703 


10800 




67^1 


1 0848 


6704 


10801 






1 08/1Q 


6705 


10802 




67S3 


1U5JVJ 


6706 


10803 




6754 


1 H8S1 
IUoj 1 


6707 


10804 




67^5 




6708 


10805 




6756 


1 08^ 


6709 


10806 




6757 


1 08^4 


6710 


10807 




6758 

U / JO 


1 08 SS 


6711 


10808 




6759 


1 08^6 


6712 


10809 




6760 


108^7 


6713 


10810 




6761 


108^8 

1UOJO 


6714 


10811 




6762 


108 SO 
i\jojy 


6715 


10812 




6763 


1 0X60 


6716 


10813 




6764 


1 UOU Jl 


6717 


10814 




6765 


10862 


6718 


10815 i 




6766 


10863 


6719 


10816 




6767 


10864 


6720 


10817 




6768 


10865 


6721 


10818 




6769 


10866 


6722 


10819 




6770 


10867 


6723 


10820 




6771 1 


10868 


6724 


10821 




6772 


10869 


6725 


10822 




6773 


10870 


6726 


10823 




6774 


10871 


6727 


10824 




6775 


10872 


6728 


10825 




6776 


10873 


6729 


10826 




6777 


10874 
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TABLE VTTT 



1 Nucleotide SeqID 




Protein SeqID 


| 6778 


10875 


f_ 6779 


10876 


L 6780 


10877 


f 6781 


10878 


6782 


10879 


6783 


10880 


! 6784 


10881 


L 6785 


10882 


I" 6786 


10883 


II 6787 


10884 


6788 


J 10885 


f 6789 


10886 


6790 


10887 


1 6791 


10888 


6792 


10889 


| 6793 


10890 


F 6794 


10891 


6795 


10892 


j 6796 


10893 


j 6797 


10894 1 


F 6798 


10895 


P 6799 


10896 


F 6800 


10897 


1 6801 


10898 


f 6802 ' 


10899 


j 6803 


10900 


| 6804 


10901 


L 6805 


10902 


[7 6806 


10903 


j 6807 


10904 


[ 6808 


10905 


j 6809 


10906 


1 6810 


10907 


6811 


10908 


T '6812 


10909 


r~ 6813 


10910 


6834 


10911 


6815 


10912 


6816 r 


10913 


j 6817 


10914 


1 6818 


10915 


6819 


10916 


6820 


10917 


6821 


10918 


6822 


10919 


6823 


10920 


6824 


10921 


6825 


10922 



PCT/US01/09180 



Nucleotide SpnTr 


' JFrotein SeqID 




10923 


6897 


10924 1 


6828 


10925 


6829 


10926 


6830 


10927 




10928 


6832 


10929 


6833 


1 0930 


6834 


10931 


UOJJ 


10932 


DO JO 


10933 




10934 


vJOJO 


10935 ~| 


65HQ 

OOJ7 


10936 


6&4fi 


10937 


UO^t 1 


10938 


6&19 


10939 




10940 


UOH't 


10941 


Oo^f J 


10942 


OOH-O 


10943 . 


(&A7 


10944 


ARzIR 
Oo^fo 


10945 


£R/IO 


10946 


OojU 


10947 


6R^1 
OoD I 


10948 


/COCO 

Oojz 


10949 


UOJJ) 


10950 




10951 


6R<;s 

UOJJ 


10952 


6RS6 


10953 


UO J / 


10954 


OO JO 


10955 ~ 


6RSQ 


10956 


6R6H 


10957 


6R61 


10958 


686? 


10959 


viOUJ 


10960 




1 rvnzr 1 

10961 


6865 




6866 


10963 


6867 


10964 


6868 


iuyo5 


6869 


10966 


6870 


10967 


6871 


10968 


6872 


10969 


6873 


10970 
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TABLE Vffl 
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Nucleotide SeqID 


Protein SeqID 


6874 


10971 


6875 


10972 


6876 


10973 


6877 


10974 


6878 


10975 


6879 


10976 


6880 


10977 


6881 


10978 


6882 


10979 


6883 


10980 


6884 


10981 


6885 


10982 


6886 


10983 


6887 


10984 


6888 


10985 


6889 


10986 


6890 


10987 


6891 


10988 


6892 


10989 


6893 


10990 


6894 


10991 


6895 


10992 


6896 


10993 


6897 


10994 


6898 


10995 


6899 


10996 


6900 


10997 


6901 


10998 


6902 


10999 


6903 


11000 


6904 


11001 


6905 


11002 


6906 


11003 


6907 


11004 


6908 


11005 


6909 


11006 


6910 


11007 


6911 


11008 


6912 


11009 


6913 


11010 


6914 


11011 


6915 


11012 


6916 


11013 


6917 


11014 


6918 


11015 


6919 


11016 


6920 


11017 


6921 


11018 



Nucleotide Sea ID 


x i uiciii OcUJULr 


6922 


11019 


6923 


; 11020 


6924 


1 1091 


6925 


11 09? 


6926 


1 1093 


6927 


1 1094 


6928 


1 1075 


6929 


1 1 096 




11097 
1 1 t/z / 


6931 


1 1098 


693? 
yjyjz* 


1 1090 


6933 


1 1030 


6934 


1 1031 


6935 

U7JJ 


1 1039 


6936 


1 1033 


6937 


11034 


6038 

U7JO 




6939 


1 103£ 


6940 
\jy*-T\j 


1 1037 


6941 


1 1 filO 
1 iVJO 


6049 






i in/in 
1 1U4U 


6044 


1 1 Cl/i 1 


6Q45 


1 1U4Z 


6046 


1 1 0/ia 
1 1U4J 


6047 
OyH / 


1 1/1/1/1 
1 1U44 


604 8 


1 1fi/K 


6040 


1 1 n>i/r 
1 1U40 


6950 


1 1047 


6951 

U7J 1 


1 1048 


695? 


1 1040 


6953 
yjyjj 


1 1050 


6054 


1 1051 


6955 


1 1059 


6956 


1 1 053 


6957 
yjy j / 


1 1054 
1 1Uj4 


6958 

\sy jo 


1 1055 


6959 


1 1056 

1 1UJO 


6960 


1 1057 

1 IV/ J / 


6961 


1 1058 


6962 


1 1059 


6963 


1 1060 


6964 


1 1061 

1 l\JU I 


6965 


1 1069 


6966 


11063 


6967 


11064 


6968 


11065 


6969 


11066 
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Nucleotide SeqlD 



PCT/USO 1/09180 



6970 



6971 



6972 



6973 



6974 



6975 



6976 



6977 



6978 
6979 
6980 
698T 
6982" 
6983 
6984" 
6985" 
6986 
, 6987 
6988 
6989~~ 
6990 
6991 
6992 
6993 
6994 
6995 
6996 
6997 
6998 
6999 
7000 
7001 
7002 
7003 
'7004 
7005 
7006 
7007 
~7008 
"7009 
7010 
7011 
7012 
"7013 
~70l4 
"7015 
7016 
7017 



Protein SeqlD 



11067 



11068 



11069 



11070 



11071 



11072 



11073 



11074 



11075 
TT076" 
11077 
11078 
11079 
11080 
11081 
11082 
11083 
11084 
11085 
11086 
11087 
11088 
11089 
11090 
11091 
11092 
11093 
11094 
11095 
11096 
11097 
11098 
11099 
11100 
11101 
11102 
11103 
11104 
11105 
H106 
11107 
11108 
11109 

UTTo 

11111 
11112 
11113 
11114 



Nucleotide SeqlD 



7018 



7019 



7020 



7021 



7022 



7023 



7024 



_ 7025 
~ 7026 
~7027~~ 
7028 
7029 
7030 
"~ 7031 
7032 
7033 
7034 
7035 
7036"" 
7037 
7038 
7039 
7040 
7041 
7042 
7043 
7044 
7045 
7046 
7047 
7048 
7049 
~7050 
7051 
7052 
7053 
"7054 
7055 
"7056 
~7057 
7058 
7059 
7060 
"7061 
7062 
7063 
7064 
"7065 



Protein SeqlD 



11115 



11116 



11117 



11118 



11119 



11120 



11121 

2~ HT2T 
11123 

11125 
11126 
11127 
11128 
11129 
11130 
TT13T" 
11132 
11133 
11134 
11135 
11136 
11137 
11138 
11139 
11140 
11141 
11142 
11143 
11144 
11145 
11146 
11147 
11148 
11149 
11150 
11151 
11152 
11153 
11154 
11155 
11156 
"TFl57 
11158 
11159 
11160 
11161 
11162 
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Nucleotide SeqID 


Protein SeqID 


7066 


11163 


7067 


11164 


7068 


11165 


7069 


11166 


7070 


11167 


7071 


11168 


7072 


11169 


7073 


11170 


7074 


11171 


7075 


11172 


7076 


11173 


7077 


11174 


7078 


11175 


7079 


11176 


7080 


11177 


7081 


11178 


7082 


11179 


7083 


11180 


7084 


11181 


7085 


11 182 


7086 


11183 


7087 


11184 


7088 


1 1 185 


7089 


11186 


7090 


11187 ! 


7091 


11188 


7092 


11189 


7093 


11190 


7094 


11191 


7095 


11192 


7096 


11193 


7097 


11194 


7098 


11195 


7099 


11196 


7100 


11197 


7101 


11198 


7102 


11199 


7103 


11200 


7104 


11201 


7105 


11202 


7106 


11203 


7107 


11204 


7108 


11205 


7109 


11206 


7110 


11207 


7111 


11208 


7112 


11209 


7113 


11210 



Nucleotide SeqID 


Protein Q<mm 


7114 


11711 


7115 


1 1717 

1 1Z1Z 


7116 ' 


11711 


7117 


1 1714 

1 1Z 


7118 


1171^ 


7119 


1 171£ 
i 1Z IO 


7120 


11717 
X 1Z 1 / 


7121 


1 1715? 

1 lZIO 


7122 


1 1710 
i iz iy 


7123 


1 177fi 

1 1ZZU 


7124 


1 177 1 


7175 


1 1 IT) 




1 1973 
1 iZZJ 


7177 


i 1ZZ4 


717R 


1 1 ooc 
1 lZZD 


717Q 


1 Izzo 


711fl 


1 1ZZ/ 


71 11 


1 1 OOC 
1 1ZZ5 


7117 


1 1 OOQ 

i izzy 


71 11 


1 1 oon 
1 iZJU 


7114 

/ Un 


llzJi 


71 15 


1 lZJZ 


71 1£ 


1 t 

1 Izii 


7117 


1 iz34 


71 18 




71 1Q 


Ilzio 


71 40 


1 1Z3 / 


7141 
/ 1 1 1 




7147 


1 1 93G 


7141 


I IZhU 


7144 


1 1741 


7145 


1 1Z4Z 


7146 


1 1743 


7147 


1 1 9/f/l 


714K 


1 1 74^ 


7149 


1 1 74£ 


7150 


1 1747 
1 1Z4 / 


7151 


1 174R 
1 lZfo 


7152 


1 1740 


7153 


11750 I 


7154 


1 1751 


7155 


1 17S7 

1 IZ JZ 


7156 


1 17^1 


7157 


1 1754 


7158 


11255 


7159 


11256 


7160 


11257 


7161 


11258 
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Protein SeqED 


1 7 1 /CO 

1 /loz 


11259 


7 1 /CO 


1 1260 — 


1 71 /C/l 

/lo4 


11261 


/lOJ 


11262 


1 71 /C£ 

[ /loo 


11263 


1 71 z*7 
J / i 0 / 


11264 


1 71 <Q 
/ lOO 


11265 


I 71 /CO 

1 / 1 t>y 


11266 


71 70 

| /I /u 


11267 


'7171 
/ 1 /I 


11268 


S 71 77 
j 1 i 11 


11269 


f 71 70 


11270 


1 717/1 

/i /4 


11271 


1 71 7<r 
/I /J 


11272 1 


I 7 1 7/C 

/ 1 /o 


11273 


71 77 

j /177 


11274 


I 7170 

/l /o 


11275 


1 71 7n 

I /i /y 


11276 


I 71 on 

/loU 


1 1277 ~ 


J 7181 


11278 


1 71 o>-) 

j /loz 


11279 


I 7 1 OO 

/lo3 


11280 


L 71 84 


11281 


1 71 OC 

j / 1 85 


11282 


j 7186 


11283 


7187 


11284 


I 71 QO 

I /loo 


11285 


f 7 1 on 

! /lo9 


11286 


71 fin 

1 /iyu 


11287 


1 7 1 o i 

f / iy i 


11288 


1 71 07 


11289 


1 71 03 

[ /lyj 


11290 


1 7 1 O/l 

J /1V4 


11291 


S 7 1 nc 


11292 


7 1 O/C 


11293 


f 7 1 07 

1 / iy/ 


11294 


7 lOO 

/ iy© 


11295 


I 7 1 on 

1 /iyy 


11296 


1 79/1A 
/Zw 


11297 


/ZUI 


11298 


; /zUz 


11299 


/ZUJ 


11300 


/ZU4 


11301 


[ /ZID 


11302 


j / zuo 


11303 


1 77 07 
/ZU/ 


11304 


j 7208 


1 13fK 


1" 7209 


11306 



TABLE VTTT 
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Nucleotide SeqID 


Protein Qo/-»m 
x luicm oeq ill 


7210 


1 1 JU / 


7211 


11308 

I 1 -J\JO 


7212 


1130Q 


7213 


11310 

x ij iu 


7214 


inn 
iijij 


7215 


1 1319 
1 13 1Z 


7216 




7217 


l 1314 


7218 




7219 


1 1 J 10 


7220 




7221 


H3ik 

1 1.3 10 


7222 


1 131Q 


7223 


1 139H 
1 1 JZU 


7224 


^ 11391 
I UZl 


7225 


1 1397 
1 uzz 


7226 


1 1393 
1 1 jZj 


7227 


1 139/1 
1 1 JZ4 


7228 


I 139^ 

I I jZj 


7229 


1 1 37/C 
1 1 JZO 


7230 


1 1 397 


7231 


1 1 39C 
1 loZo 


7232 


1 1 370 

l ijzy 


7233 


1 1 330 


7234 


1 1 77 1 

1 lOJ 1 


7235 


1 1 339 


7236 


1 1 333 


7237 


1 1 334 
1 1 JJ4 


7238 


1 133^ 


7239 


1 1336 


7240 


1 1 337 


7241 


1 133« 


7242 


I 1330 

I I Jjy 


7243 


1 1 340 1 


7244 


1 1341 


7245 


1 1349 


7246 


1 1343 


7247 


1 1344 


7248 


1 134S 


7249 


1 1346 


7250 


1 1347 


7251 ] 


1 1345? 


7252 


11349 


7253 


113S0 ~~ 

1 iJJU 


7254 


11351 


7255 


11352 


7256 


11353 


7257 


11354 
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Nucleotide SeqID 


Protein SeqID 




Nucleotide SeqID 


Protein SeqID 


7258 


11355 




7306 


11403 


7259 


11356 




7307 


11404 


7260 


11357 




7308 


11405 


7261 


11358 




7309 


11406 


7262 


11359 




7310 


11407 


7263 


11360 




7311 


11408 


7264 


11361 




7312 


11409 


7265 


11362 




7313 


11410 


7266 


11363 




7314 


11411 


7267 


11364 




7315 


11412 


7268 


11365 




7316 


11413 


7269 


11366 




7317 


11414 


7270 


11367 




7318 


11415 


7271 


11368 




7319 


11416 


7272 


11369 




7320 


11417 


7273 


11370 




7321 


11418 


7274 


11371 




7322 


11419 


7275 


11372 




7323 


11420 


7276 


11373 




7324 


11421 | 


7277 


11374 




7325 


11422 


7278 


11375 




7326 


11423 


! 7279 


11376 




7327 


11424 


7280 


11377 




7328 


11425 


7281 


11378 




7329 


11426 


7282 


11379 




7330 


11427 


7283 


11380 




7331 


11428 


7284 


11381 




7332 


11429 


| 7285 


11382 




7333 


11430 


7286 


11383 




7334 


11431 


7287 


11384 




7335 


11432 


7288 


11385 




7336 


11433 


7289 


11386 




7337 


11434 


7290 


11387 




7338 


11435 


7291 


11388 




7339 


11436 


7292 


11389 




7340 I 


11437 


7293 


11390 




7341 


11438 


7294 


11391 




7342 


11439 


7295 


11392 




7343 


11440 


7296 


11393 




7344 


11441 


7297 


11394 




7345 


11442 


7298 


11395 




7346 


11443 


7299 


11396 




7347 


11444 


| 7300 


11397 




7348 


11445 


| 7301 


11398 




7349 


11446 


7302 


11399 




7350 


11447 


7303 


11400 




7351 


11448 


7304 


11401 




7352 


11449 


7305 


11402 




7353 


11450 
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1 Nucleotide SeqID 

[_ 


Protein SeqID 


1 7354 


11451 


L 7355 


11452 


J 7356 


11453 


j 7357 


11454 


7358 


11455 


7359 


11456 


| 7360 


11457 


7361 


11458 


1 7362 


11459 


| 7363 


11460 


\ 7364 


11461 


I 7365 


11462 


j 7366 


11463 


r 7367 


11464 


| 7368 


11465 


1 7369 


11466 


L 7370 


11467 1 


| 7371 


11468 


F 7372 


11469 


L 7373 


11470 


h 7374 


11471 


7375 


11472 


1 7376 


11473 


j 7377 


11474 


\_ 7378 


11475 


j 7379 


11476 


1 7380 


11477 


F 7381 


11478 


P 7382 


11479 


P 7383 


11480 


7384 


11481 " ~~ 


h 7385 


11482 


7386 


11483 


i 7387 


11484 


j 7388 


11485 


7389 


11486 


f 7390 


11487 


7391 


11488 


1 7392 


11489 


p 7393 


11490 


I 7394 


11491 


1 7395 


11492 


7396 


11493 


j 7397 


11494 


\ 7398 


11495 


7399 


11496 


f 7400 


11497 


7401 


11498 



PCT/US01/09180 



Nucleotide SeqID 




7402 


11400 
i inyy 


7403 


1 1 500 


7404 


1 1 soi 

l 1 JU1 


7405 


1 1 50? 


7406 


1 1 503 


7407 


1 1 504 


7408 


Jl 1 JuJ 


7409 


1 1 506 


1 7410 


1 1 507 


L 7411 


1 I J\Jo 


j 7412 


1 1 500 


| 7413 




( 7414 


1 1 C1 1 
1 101 1 


L 7415 


1 1 C17 
1 1 J 12 


P 7416 


1 ID 13 


| 7417 


1 1014 


j 7418 


1 10 1 J 


1 7419 


1 1 c 1 £ 
1 1 J 10 


P~ 7420 


1 1 C 1 7 
1 ID 1 / 


i 7421 


1 1 C 1 0 
1 ID lo 


! 7422 


I 1 C 1 Q 

I I j iy 


P~ 7423 


1 1 con 1 
1 1DZU 


1 7424 


1 1 co i 

1 1 JZI 


\ 7425 


1 1522 


[~ 7426 


1 1 C71 

1 1023 


1 7427 


1 1 CO/1 

1 1024 


1 7428 


1 1 020 


j 7429 


1 1 57£ 
1 10ZO 


1 7430 


1 1 C77 
1 132/ 


| 7431 


1 1 578 


7432 


1 1 570 
i iozy 


( 7433 


1 1 530 

1 1 JJU 


L 7434 


1 1 C3 1 
1 1 JD 1 


1 7435 


1 1 C37 


\~ 7436 


1 1 C33 1 
1 10.5O 


1 7437 


1 1 534 
1 1DJ4 


| 7438 


1 1 535 

X UJJ 


J 7439 


1 1536 


[_ 7440 


1 1 537 

X X JJ / 


1 7441 


1 1 53R 

X 1 JJ o 


1 7442 


1 1 530 


7443 


1 1 540 I 

X 1 JH-U 


7444 


11541 } 


7445 


1 1 547 


7446 


11543 


7447 


11544 


7448 


11545 


7449 


11546 
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Nucleotide SeqlD 
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Nucleotide SeqlD 


Protein SeqlD 


7450 


11547 




7498 


11595 


7451 


11548 




7499 


11596 


7452 


11549 




7500 


11597 


7453 


11550 




7501 


11598 


7454 


11551 




7502 


11599 


7455 


11552 




7503 


11600 


7456 


11553 




7504 


11601 


7457 


11554 




7505 


11602 


7458 


11555 




7506 


11603 


7459 


11556 




7507 


11604 


7460 


11557 




7508 


11605 


7461 


11558 




7509 


11606 


| 7462 


11559 




7510 


11607 


7463 


11560 




7511 


11608 


7464 


11561 




7512 


11609 


7465 


11562 




7513 


11610 


7466 


11563 




7514 


11611 


7467 


11564 




7515 


11612 


7468 


11565 




7516 


11613 


7469 


11566 




7517 


11614 


7470 


11567 




7518 


11615 


7471 


11568 




7519 


11616 


7472 


11569 




7520 


11617 


7473 


11570 




7521 


11618 


7474 


11571 




7522 i 


11619 


7475 


11572 




7523 


11620 


7476 


11573 




7524 


11621 


7477 


11574 




7525 


11622 


7478 


11575 




7526 


11623 


7479 


11576 




7527 


11624 


7480 


11577 




7528 


11625 


7481 


11578 




7529 


11626 


7482 


11579 




7530 


11627 


7483 


11580 




7531 


11628 


7484 


11581 




7532 


11629 


7485 


11582 




7533 


11630 


7486 


11583 




7534 


11631 | 


7487 


11584 




7535 


11632 


7488 


11585 




7536 


11633 


7489 


11586 




7537 


11634 


7490 


11587 




7538 


11635 J 


7491 


11588 




7539 


11636 


7492 


11589 




7540 


1 1637 


7493 


11590 




7541 


11638 


7494 


11591 




7542 


11639 


7495 


11592 




7543 


11640 


7496 


11593 




7544 


11641 


7497 


11594 




7545 


11642 
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(Nucleotide SeqID 


Protein SeqID 




liutlvUUUv OCIJJLL/ 


Jrrotein SeqID 




/546 


11643 


7594 


1 lOVl 




HC A T 

/547 


11644 




7SQS 

/ J7^ 


1 loVz 




TAT/1 O 


11645 






1 11 /TOO 

1 ioyj 






11646 




7597 


1 1 6Q/J 

i ioy4 




7550 


11647 






i loyj 




7< C 1 

/j51 


11648 




7599 


1 1 £Q/C 

i loyo 




/55z 


11649 


7600 


1 1 can 
i ioy/ 






U650 




7601 

/ \J\J A 


1 lOVa 




/554 


11651 




7609 


1 1 /Ton 
1 1699 




/5j3 


11652 




7603 


1 1 nr\c\ 
1 1 /UO 




7556 


11653 




/OUH 


1 1 ta i 

11701 


nr CT 

7557 


11654 




7605 


11702 




7558 


11655 




7606 
/ovo 


1 1 tai 
1 1703 




7559 


11656 




7607 


11704 




7560 


11657 




7608 
/OUO 


1 1 nt\c 

11705 




756] 


11658 




7600 


1 1 nr\£ 

1 1706 


7562 


11659 


76 1 o 


11707 


tc 

7563 


11660 


761 1 
/Oil 


1 1 TAO 

11708 


7564 


11661 


7619 
/OiZ 


1 1 T AA 

11709 


7565 


11662 


761 3 


1 1 7 1 A 

1 1710 


7566 


11663 


/014 


11711 


7567 


11664 


761 5 
/Ol j 


11712 


7568 


11665 


761 6 
/O10 


11713 


7569 


11666 


961 9 
/Oil 


11714 


7570 


11667 


961 C 


11715 


7571 


11668 


961 Q 


11716 


7572 


11669 


969 o 
/ozu 


1 1717 


7573 


11670 


969 1 
/OZ 1 


1 1718 


7574 


11671 


7697 
/OZZ 


1 I'll A 

11719 


7575 


11672 




7693 
/ OZj 


1 1 /ZU 


7576 


11673 




/ UZH 


1 1 ll\ 


loll 


11674 




/OZJ 


1 1 TOO 

1 1722 


tcto 

757b 


11675 




7676 


1 1 TOO 

1 1723 


7579 


11676 




7677 

/OZ / 


I 1 To A 

I I /z4 


7580 


11677 




7678 
/OZO 


I 1 TOC 

I I /z5 


7581 


11678 




7699 

/OZ7 


I 1 TO/C 

I I /Zo 


7582 


11679 




7630 


i i nnn 
ill/.! 


' 7C OO 

7583 


11680 




7631 


I 1 99 e 

I I /Zo 


tco a 

7584 


11681 




763? 


I 1 99Q 

I I /Ay 


/585 


11682 




7633 


1 1 9in 
1 i fj\) 


7586 


11683 




7634 


1 1 93 1 

11/31 


neon 
/58/ 


11684 




7635 


I 1 939 

I I / JZ 


7f on 


116S5 




7636 


1 1 9T3 
1 1 fJJ 


/589 


11686 




7637 


I 1 9*2/1 

I I /^4 


7590 


11687 




7638 


1 173 5 


7CO. 1 

/591 


11688 




7639 


11736 


9^09 


11689 




7640 


11737 


7593 


11690 




7641 


11738 
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Nucleotide SeqID 


Protein SeqID 


7642 


11739 


7643 


11740 


7644 


11741 


7645 


11742 


7646 


11743 


7647 


11744 


7648 


11745 


7649 


11746 


7650 


11747 


7651 


11748 


7652 


11749 


7653 


11750 


7654 


11751 


7655 


11752 


7656 


11753 


7657 


11754 


7658 


11755 


7659 


11756 


7660 


11757 


7661 


11758 


7662 


11759 


7663 


11760 


7664 


11761 


7665 


11762 


7666 


11763 


7667 


11764 j 


7668 


11765 


7669 


11766 


7670 


11767 


7671 


11768 


7672 


11769 


7673 


11770 


7674 


11771 


4052 


5107 


4053 


5108 


4054 


5109 


4055 


5110 


4056 


5111 


4057 


5112 


4058 


5113 


4059 


5114 


4060 


5115 


4061 


5116 


4062 


5117 


4063 


5118 | 


4064 


5119 


4065 


5120 


4066 


5121 



Nucleotide SeqID 


Protein Sen ID 


4067 


5122 


4068 


5123 


4069 


5124 


4070 


5125 


4071 


i 5126 


4072 


5127 


4073 


5128 


4074 


5129 


4075 


5130 


4076 


5131 


4077 


5137 


4078 


5133 


4079 


5134 


4080 




4081 


SHfi 

J l JU 


4082 


5137 


4083 


JIJO 


4084 




4085 


SI 40 


4086 


S141 


4087 


SI 49 


4088 


SI 4*3 


4089 


SI 44 


4090 


S14^ 
D ISO 


4091 


SI 46 


4092 


SI 47 


4093 


S148 


4094 


S14Q 


4095 


SI so 




4096 


S1S1 


4097 


5159 


4098 


SI SI 

J 1 Jj 


4099 


51 S4 


4100 


5155 


4101 


SI Sfi 


4102 


5157 


4103 


5158 


4104 


5159 


4105 


5160 


4106 


5161 


4107 


5162 


4108 


5163 


4109 


5164 


4110 


5165 


4111 


5166 ; 


4112 


5167 


4113 


5168 


4114 


5169 



f 
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4115 


5170 


4116 


5171 


4117 


5172 


4118 


5173 


4119 


5174 


4120 


5175 


4121 


5176 


4122 


5177 


4123 


5178 


4124 


5179 


4125 


5180 


4126 


5181 


4127 


^ 5182 


4128 


5183 


4129 


5184 


4130 


5185 


4131 


5 IK 6 


4132 


5187 


4133 


5188 


4134 


5189 


4135 


5190 


4136 


5191 ~ 


4137 


5192 


4138 


5193 


4139 


5194 


4140 


5195 


4141 


5196 4 


4142 


5197 


4143 


5198 


4144 


5199 


4145 


5200 


4146 


5201 


4147 


5202 


4148 j 


5203 


4149 


5204 


4I50 


5205 


4151 


5206 


4152 


5207 


4153 


5208 


4154 


5209 


A 1 C C ~ 

4155 


5210 ~ 


1 A 1 C£ 

4156 


5211 


A 1 err 

4157 


5212 


4158 


5213 


4159 


5214 1 


4160 


JZ15 


4161 


5216 ~ 


4162 


5217 
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Nucleotide SeqID 


> Protein SeqID 


4163 


5218 


4164 


5219 


4165 


5220 


3998 


5053 


3999 


5054 


4000 


1 5055 


4001 


5056 


4002 


5057 


4003 


5058 


4004 


5059 


4005 


5060 


4006 


5061 


4007 


5062 


4008 


5063 


4009 


5064 


4010 


5065 


4011 


5066 


4012 


5067 


4013 


5068 


4014 


5069 


4015 


5070 


4016 


5071 


4017 


5072 


4018 


5073 


4019 


5074 


4020 


5075 


4021 


5076 


4022 


5077 


4023 


5078 


4024 


5079 


4025 


5080 


4026 


5081 


4027 


5082 1 


4028 


5083 


4029 


5084 


4030 


5085 


4031 


5086 


4032 


5087 


4033 


5088 


4034 


• 5089 


4035 


5090 


4036 


5091 


4037 


5092 


4038 


5093 


4039 


5094 


4040 


5095 


4041 


5096 


4042 


5097 
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4043 


5098 


4044 


5099 


4045 


5100 


4046 


5101 


4047 


5302 


4048 


5103 


4049 


5104 


4050 


5105 


4051 


5106 


7675 


11772 


t 7676 


11773 


7677 


11774 


7678 


11775 


7676 


11776 


7679 


11777 


7680 


11778 


7681 


11779 


7682 


11780 


7683 


11781 


7684 


11782 


7685 


11783 


7686 


11784 


7687 


11785 


7688 


11786 


7689 


11787 


7690 


11788 


7691 


11789 


7692 


11790 


7693 


11791 


7694 


11792 


7695 


11793 


7696 


11794 


7697 


11795 


7698 


11796 


7699 


11797 


7700 


11798 


7701 


11799 


7702 


11800 


7703 


11801 


7704 


11802 


7705 


11803 | 


7706 


11804 


7707 


11805 


7708 


11806 


7709 


11807 


7710 


11808 


7711 


11809 


7712 


11810 



Nucleotide SeqID 


Protein SeqID 


7713 


11811 


7714 


11812 


7715 


11813 


7716 


11814 


7717 


11815 


7718 


11816 


7719 


11817 


7720 


11818 


7721 


11819 


7722 


11820 


7723 


11821 


7724 


11822 


7725 


11823 


7726 


11824 


7727 


11825 


7728 


11826 


7729 


11827 


7730 


11828 


7731 


11829 


7732 


11830 


7733 


11831 


7734 


11832 


7735 


11833 


7736 


11834 


7737 


11835 


7738 


11836 


7739 


11837 


7740 


11838 


7741 


11839 


| 7742 


11840 


| 7743 


11841 


7744 


11842 


7745 


11843 


7746 


11844 


7747 


11845 


7748 


11846 


7749 


11847 


7750 


11848 


7751 


11849 


7752 


11850 


7753 


11851 


7754 


11852 


7755 


11853 


7756 


11854 


1151 


11855 


7758 


11856 


7759 


11857 


7760 


11858 
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Nnrlpntirlp> Qn^Tn 
nuticuuuc Oc(JJL±/ 


Protein SeqID 






rNUCieotiue oeqiu 


Protein SeqID 




7761 


1 1859 




7800 

fovy 


11907 




776? 


11860 




TO 1 f\ 

/oIU 


11908 




l 1 Uj 


i i o /r 1 

11861 




701 1 

/oil 


11909 




7764 

/ /OH 


11862 




70 17 


11910 




11 f\ S 


11863 




70 1 0 

/oI3 


1 1911 




7766 


1 1864 




TO 1 A 

/o!4 


11912 




7767 


11865 




70 1 < 
/ol J 


11913 




7768 


11866 




701 £ 
/olo 


11914 




7760 


11867 




70 1 t 
/ol / 


11915 




7770 


1 1 o o 

11868 




7Q 1 0 

/olo 


11916 




7771 
/ / / 1 


11869 




TO 1 A 

7ol9 


11917 




777? 


11870 




TOT A 

/ozU 


11918 




7773 


11871 




TOT 1 

/o21 


11919 




111 A 


11872 




7822 


11920 




111$ 
/ / / J 


11873 




7070 

/ozJ 


11921 




7776 
/ / /O 


11874 




TOT/1 

/o24 


11922 




7777 
/ / i / 


11875 




TOT C 

/o25 


11923 




111 SI 
/ / / o 


11876 




7826 


11924 




111Q 


11877 




TOT T 

7827 


11925 




770A 
/ foV 


11878 




TOTO 

7828 


11926 




7781 
/ / o 1 


11879 




TOO A 

7829 


11927 




778? 
i / /oz 


11880 




7830 


11928 ~~ 




7783 


11881 




7831 


11929 




7784 
/ / OH- 


11882 




7832 


11930 




778^ 


11883 




7833 


11931 




778A 


11884 




TOO A 

/834 


11932 




7787 


11885 




7835 


11933 




7788 


11886 




TOO C 
/©JO 


11934 




778Q 


11887 




TOOT i 
/OJ / 


11935 




7700 


11888 




700. 0 
/OJO 


11936 " 




7701 


11889 




7000 T 

/ojy 


11937 




770? f 


11890 




70/1 n 1 
/o4U 


11938 




7703 
/ / yD 


11891 




TO A 1 

7841 


11939 




11QA 


11892 




TO/IT 

/o42 


11940 




770^ 
/ /yj 


11893 




TO/IO 

/o4i 


11941 




7706 
/ /yo 


11894 




TO A A 

/o44 


11942 




7707 
/ /y / 


11895 




70/1 C 

/o45 


11943 




77Q8 


11896 




/o4o 


11944 




770Q 


11897 




78/17 
/o4/ 


11945 




7800 


11898 




70/1 Q 

/o4o 


11946 




7801 

/ OU I 


11899 






11947 




780? 


11900 




78^0 


11948 




7803 


11901 




70< 1 


11949 




7K04 
/ out 


11902 




70^7 
/OJZ 


11950 




780S 


11903 






1 1 a; i 

1 193 1 




7R06 
/ ouu 


1 1 A A A 

11904 




7854 


11952 




7807 


1 ly\Jj 




7855 


11953 




7808 


11906 




7856 


11954 
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7857 


11955 


7858 


11956 


7859 


11957 


7860 


11958 


7861 


11959 


7862 


11960 


7863 


1196] 


7864 


11962 


7865 


11963 


7866 


11964 


7867 


11965 


7868 


11966 


7869 


11967 


7870 


11968 


7871 


11969 


7872 


11970 


7873 


11971 


7874 


11972 


7875 


11973 


7876 


11974 


7877 


11975 


7878 


11976 


7879 


11977 


7880 


11978 


7881 


11979 


7882 


11980 


7883 


11981 


7884 


11982 


7885 


11983 


7886 


11984 


7887 


11985 


7888 


11986 


7889 


11987 


7890 


11988 


7891 


11989 


7892 


11990 


7893 


11991 


7894 


11992 


j 7895 


11993 


7896 


11994 


7897 


11995 


7898 


11996 


7899 


11997 


7900 


11998 j 


7901 


11999 


7902 


12000 


7903 


12001 


7904 


12002 



Nucleotide SealD 


Profpin ^pfiTn 

X 1UICIU OL'IJ l\J 


7905 


12001 


7906 


1 ?004 1 


7907 


i?oos 


7908 


12006 


7909 


i?no7 


7910 


1700R 


791 1 


17009 


7912 


17010 


7913 


17011 


7914 


1701? 


7915 


17011 

IZU1J) 


/71V 


1701/1 


7917 

/ y i / 


1701 ^ 


791 R 

/7lO 


1?01£ 


7919 

/717 


17017 
lZUl / 


7970 


1701 8 
IZU 1 o 


79? 1 


1701Q 


7977 


17070 


7973 


17071 


7974 




79?^ 


lZUZj 


7976 


JZUZ4 


lyz* I 


170?^ 


797R 


IZUZO 


7979 
/ y£*y 


1 ?0?7 


7910 


IZUZO 


7911 


1707Q 


791? 


17010 


7911 


1 7011 


7914 


1 701? 


7915 


17011 


7916 

/ 7JU 


17014 


7917 
/ yD 1 


1701^ i 


7918 

/ 7JO 


17016 


7919 

/ yjy 


17017 


7940 


17018 


7941 


17019 


7942 


17040 


7943 


17041 


7944 


1704? 


7945 


1?041 


7946 


1?044 


7947 


12045 i 


7948 


1704/5 


7949 


12047 


7950 


12048 


7951 


12049 


7952 


12050 



-274- 



WO 01/70955 

■4 



Nucleotide SeqID 


Protein SeqDD 


7953 


12051 


7954 


12052 


7955 


12053 


7956 


12054 


7957 


12055 


7958 


12056 


7959 


12057 


7960 


12058 


7961 


12059 


7962 


12060 


7963 


12061 


7964 


12062 


7965 


12063 


7966 


12064 


7967 


12065 


7968 


12066 


7969 


12067 


7970 


12068 


7971 


12069 


7972 


12070 


7973 


12071 


7974 


12072 


7975 


12073 


7976 


12074 


7977 


12075 


7978 


12076 


7979 


12077 


7980 


12078 


7981 


12079 


7982 


12080 


7983 


12081 


7984 


12082 


7985 


12083 


7986 


12084 


' 7987 


12085 


7988 


12086 


7989 


12087 


7990 


12088 


7991 


12089 


7992 


12090 


7993 


12091 


7994 


12092 


7995 


12093 


7996 


12094 


7997 


12095 


7998 


12096 


7999 


12097 ~ 


8000 


12098 
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Nucleotide SeaTO 


jrrorein oeqJLD 


8001 


i onao 


8002 


1 o 1 nn 


8003 


101 ni 
121U1 


8004 


191 AO 


8005 


1O1A0 


8006 


12104 


8007 


1 O 1 AC 

12105 


8008 


Hi a/: 
12106 


8009 


111 n*7 

1210/ 


8010 


12108 


801 1 


111 AA 

12109 


801? 


1 O 7 7 A 

12110 


8011 


10111 
12111 


8014 


12112 


801 s 


12113 




1 1 1 1 A 

12114 


801 7 


12115 


R01 8 


12116 


Ovl7 


12117 




nun ' "" 

12118 


8091 


12119 


8099 


12120 


809^ 


12121 




12122 


809 S 


12123 


OUZO 


12124 


8097 


12125 


8028 


1 Ol '"iC 

12126 


809 Q 


111 r~\ *7 

12127 


S030 


12128 


8031 


12129 


8032 


1 O 1 OA 

121 JO 


8011 


1 O 1 O 1 

12131 




1 0 1 on 

12132 


oujj 


nil-) 
12133 


8036 


12134 


8037 


1 O 1 oc 
12135 


8038 


lOI Q/C 

121 Jo 


8039 


1 O 1 T7 

1213/ 


8040 


101 OO 
12138 


8041 


101*20 

1213V 


8042 


191 /Ifi 


8043 


191/11 


8044 


191/10 




12143 


8046 


12144 


8047 


12145 


8048 


12146 
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8049 


19147 




ouy / 


1 o 1 rvr 

12195 




8050 


19148 
IZIH-O 




onno 

oUyo 


12196 




8051 


19140 
i z l ny 




ouyy 


12197 




8052 


191 50 

IZ 1 JU 




q i An 
olUU 


ill no 

12198 




8053 


191 51 
is id i 




OIAI 

oWl 


12199 




8054 


191 59 




Q i no 
oiuz 


12200 




8055 


191 5*3 
±z i j j 




C 1 AO 

olU3 


1 OOA1 

12201 




8056 


191 54 




olU4 


12202 




8057 


191 5^ 

1Z U.J 




olUO 


12203 




8058 


191 56 

1Z1.JO 




Q i a/t 
olUo 


12204 




O V/ 


191 <?7 
IZ i J / 


olU7 


12205 




191 ^£ 
1Z1 jo 




o i no 
olOo 


12206 




191 
izi*>y 


Q 1 AA 

8109 


12207 


1 8069 


191 60 
1Z10U 


ol 10 


12208 


! 806^ 

OUOJ 


19161 
1Z 101 


O 1 1 1 

oil 1 


12209 


OUOH 


1 9 1 69 
1Z10Z 


o 1 i o 

8112 


12210 


R06^ 


191 £"3 


8113 


12211 


8066 
ouoo 


19 1 £4 
1Z104 


O t t A 

8114 


12212 


8067 

OUO / 


191 6* 


ol 15 


12213 


R06R 
OUOO 


191 
1Z100 


8116 


12214 


R06Q 


lZlO/ 


8117 


12215 


S070 

OU /U 


191 /CQ 
lZlOo 


8118 


12216 


P.071 
OU / I 


171 

i/ioy 


8119 


12217 


R079 
o\) /Z 


1 O 1 7A 
1Z1 /U 


8120 


12218 


OU / D 


17171 
1Z1 / 1 


8121 


12219 


£074 
OU /<4- 


1 O 1 TO 

1Z1 /Z 


8122 


12220 


807 S 
OU / 3 


191 7*3 
1Z1 /3 


8123 


12221 


8076 

OU / O 


191 7/1 
iZl /^l- 


8124 i 


12222 


8077 


19 1 7*; 
1Z1 /D 




6125 


12223 


8078 
OU / o 


1917£ 
1Z1 /o 




8126 


12224 


8079 
ou / y 


19177 
1Z1 / / 


olz/ 


12225 


8080 


19 1 75* 


olZo 


12226 


8081 

OUO 1 


191 7Q 

izi /y 




8129 


12227 


808? 


191 80 




0 1 OA 

olJO 


12228 


808t 

Ol/O J 


191 R1 
1Z151 




8131 


12229 


8084 


191 R9 
1Z 1 OZ 




ol3z 


12230 


8085 


191 

1Z 1 Oj 




o!33 


12231 


8086 


19184 

1Z 1 OH- 




*?1 Ovl 


1 oooo 

Izzoz 


8087 


191 85 
1Z 1 Oj 




ci a< 
o13j 


12233 


8088 


191 86 

1Z 1 OU 




Ol 30 


12234 


8089 


191 87 
1Z 1 o / 




ft 1 17 
Ol j / 


12235 


8090 

OU7U 


191 88 
IZI oo 




one 
M3o 


1ZZ36 


8091 


191 8Q 
iz i oy 




ft 1 3Q 

ouy 


1 Tin 

12237 


8092 


19190 

IZ 1 2?U 




ft 1 A A 


1 TT5 0 

lzz3o 


8093 


12191 




8141 


12239 


8094 


12192 




8142 


12240 


8095 


12193 




8143 


12241 


8096 


12194 




8144 


12242 
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1 8145 


12243 


j 8146 


12244 


1 8147 


12245 


1 8148 


12246 


I 8149 


12247 ~^ 


1 8150 


12248 


! 8151 


12249 


1 8152 


12250 


j 8153 


12251 


Q 8154 


12252 


I 8155 


12253 


! 8156 


12254 


1 8157 


12255 


1 8158 


L 12256 


| 8159 


12257 


| 8160 


12258 


| 8161 


12259 


8162 


12260 


8163 


12261 


1 8164 


12262 ~ 


j 8165 


12263 


! 8166 


12264 


1 8167 


12265 


F 8168 


12266 


F 8169 


12267 


F 8170 


12268 


1 8171 


12269 


1 8172 


12270 


8173 


12271 


1 8174 


12272 


I 8175 


12273 


1 8176 


12274 


f 8177 


12275 


1 8178 


12276 


( '8179 


12277 


I 8180 


12278 


1 8181 


12279 


| 8182 


12280 


1 8183 


12281 


I 8184 


12282 


| 8185 


12283 


I 8186 


12284 


1 8187 


12285 


r sm 


12286 


r 8189 


12287 


1 8190 


12288 


8191 


12289 


| 8192 12290 
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> Protein SeqID 


olyj 


12291 


R1QA 
oiy*+ 


12292 


o yyj 


12293 




12294 


oly / 


12295 


dlyo 


12296 


81 GO 
olyy 


12297 


oZUU 


12298 


com 


12299 


cono 

oZUz 


12300 


con? 


12301 


oZU4 


12302 


corn; 


12303 


ozUO 


J 12304 


com 


12305 


oZUo 


12306 




12307 


CO 1 A 


12308 


CO 1 1 


1 12309 


CO 1 o 

ozlz 


12310 


1 o 

5Zl3 


12311 


CO 1 vl 

ozI4 


12312 


CO 1 C 


12313 


8216 


12314 


8217 


12315 


8218 


12316 


co i n 


12317 


COOfk 
oZZU 


12318 


COO 1 

ozzl 


12319 


COOO 
OZZZ 


12320 


coo a 
oZzj 


12321 


COO/1 

<SZz4 


12322 


i coo^ 

OZZj 


12323 


COO/C 

ozzo 


12324 


cooo 
ozz/ 


12325 


cooo 


12326 


890Q 

ozzy 


12327 


5J07A 
OZoU 


12328 


8911 
oZo 1 


12329 


OZjZ 


12330 


8911 


12331 


891/1 


12332 


891^ 


12333 


891£ 


12334 


8237 




8238 


12336 


8239 


12337 


8240 


12338 
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8241 


12339 


\ 8242 


12340 


8243 


12341 


8244 


12342 


8245 


12343 


8246 


12344 


8247 


12345 


1 8248 


12346 


8249 


12347 


! 8250 


12348 


8251 


12349 


8252 


12350 


8253 


12351 


8254 


12352 


8255 


12353 


8256 


12354 


8257 


12355 


8258 


12356 


8259 


12357 


8260 


12358 


8261 


12359 


8262 


12360 


8263 


12361 


8264 


12362 


8265 


12363 


8266 


12364 


8267 


12365 


8268 


12366 


8269 


12367 


8270 


12368 


8271 


12369 


8272 


12370 


8273 


12371 


8274 


12372 


8275 


12373 


8276 


12374 


8277 


12375 


8278 


12376 


8279 


12377 


8280 


12378 


8281 


12379 


8282 


12380 


8283 


12381 


8284 


12382 


8285 


12383 


8286 


12384 


8287 


12385 


8288 


12386 





Jrroieiil oequLf 


0Z07 


lZJo/ 




19388 
123 00 


R9Q1 


1 03 8G 

1 23 oy 


8909 


10300 

123yU 




103Q1 


89 04 


193GO 

I23y2 


890S 


103G3 


8906 


I23.y4 


8907 
0Z7 / 


1030C. 

lzjyD 


8908 


1 03G£ 

1 23 yo 




123 y/ 


83fifi 


12390 


83fi1 
ojUI 




o3U2 


124UU 


03U3 


1 o/i ai 
124U1 


83fizl 


1 O/l AO 

124U2 


oJUO 


1 O/l A1 

12403 


OJVO 


1 O A A/f 

12404 




124UD 


C2AQ 
oJvJo 


12406 


C2 AQ 


12407 


531U 


1 O A AO 

12408 


tS3 1 1 


1 O H f\C\ 

12409 


C2 1 O 

5312 


12410 


53 13 


1 O yl 1 i 

12411 


53 14 


12412 


QQ 1 C 
53 1 J 


12413 


83 1 £ 
OJ 10 


12414 


C1 1 7 
6 J 1 / 


1241j 


1 O 
OJ IO 


12410 


8710 


1241 / 


OJZU 


1 OA 1 <? 

1241o 


oJ21 


1 O/i 1 Q 

12419 


8399 


1242U 




12421 


8394 
oJZ4 


12422 


839^ 


10/103 
12423 




12424 


8397 


12423 


8398 


19 /1 9 A 
12420 


8390 


10A07 
1242/ 


8330 


10/198 
12420 


8331 


10/190 
12427 




10zi30 
124JU 


8333 


12431 


8334 


12432 


8335 


12433 


8336 


12434 
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TABLEVin 



1 Nucleotide SeqID 
I 


Protein SeqJD 


j 8337 


12435 


j 8338 


12436 


[1 8339 


12437 


[ 8340 


12438 


f 8341 


12439 


I 8342 


12440 


| 8343 


12441 


j 8344 


12442 


8345 


12443 


F 8346 


12444 


r 8347 


12445 


1 8348 


12446 


[_ 8349 


12447 


[ 8350 


12448 


F 8351 


12449 j 


' 8352 


12450 


F 8353 


L 12451 


[_ 8354 


12452 


j 8355 


12453 


L 8356 


12454 


L 8357 


12455 


j 8358 


12456 


L 8359 | 


12457 


( 8360 


12458 


f 8361 


12459 


f 8362 


12460 


| 8363 


12461 


j 8364 


12462 


j 8365 


12463 


j 8366 


12464 


t_ S367 


12465 


h 8368 


12466 


| 8369 


12467 


8370 


12468 


i .8371 


12469 


\ 8372 


12470 


| 8373 


12471 


F 8374 


12472 


f 8375 


12473 


f 8376 


12474 


8377 


12475 


J 8378 


12476 


[_ 8379 


12477 


8380 


12478 


1 8381 


12479 


OJOZ 


12480 


f 8383 


12481 


[ 8384 


12482 



PCT/US01/09180 



Nucleotide SeqID 


Protein Sp«m 


8385 


12481 


8386 


1 7484 


8387 


12485 


8388 


12486 


8389 


19487 


8390 




8391 


19489 


8392 


12490 


8393 


12491 


8394 


1 249? 


8395 


1 2491 


8396 


1 9494 


8397 


19495 1 


8398 


194Q6 


8399 


19497 


L 8400 


i^nyo 


8401 


1 949Q 


8402 


1950.fi 


8403 


19501 


8404 


19509 


8405 


19503 


8406 


19 504 


8407 


19<05 


8408 


19 en/; 


8409 


19507 


8410 


19508 


8411 


19 SAO 


8412 


19510 


8413 


1951 1 


8414 


19519 

1 AJ LA 


S415 


195H 


8416 


19514 


8417 


19515 


8418 


12516 


8419 


19517 


8420 


19518 


8421 


19519 


8422 


12520 


8423 


12591 


8424 


12522 


8425 


12523 


8426 


12524 


8427 


12525 


8428 


12526 


8429 


12527 


8430 


12528 


8431 


12529 


8432 

— L 


12530 
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Nucleotide SeqlD 


Protein SealD 


8433 


12531 


8434 


12532 


8435 


12533 


8436 


12534 


8437 


12535 


8438 


12536 


8439 


12537 


8440 


12538 


8441 


12539 


8442 


12540 


8443 


12541 


8444 


12542 


8445 


12543 


8446 


12544 


8447 


12545 


8448 


12546 


8449 


12547 


8450 


19548 


8451 


12549 


8452 


19550 


8453 


19551 


8454 


19559 


8455 


19553 

IZJ JJ 


8456 


19554 


8457 




8458 


19556 


8459 


19557 i 


8460 


12558 


8461 


12559 


8462 


19560 


8463 


12561 


8464 


12562 


8465 


12563 


8466 


12564 


8467 


12565 


8468 


12566 


8469 


12567 


8470 


12568 


8471 


12569 


8472 


12570 


8473 


12571 


8474 


12572 


8475 


12573 


8476 


12574 


8477 


12575 


8478 


12576 


8479 


12577 


8480 


12578 



TABLE VIII PCT/US01/09180 



Nucleotide SealD 


Protein SenTD 


8481 


12579 


8482 


12580 


8483 


12581 


8484 


12582 


8485 


19583 


8486 


12584 


8487 


12585 


8488 


19586 


8489 


19587 


8490 


19588 


8491 


19589 


8499 


19590 
LjLJ y\j 


8493 


19591 


8494 


19599 

1ZJ./Z 


8495 


19593 


8496 


19594 


8497 


19505 


8408 


195Q6 


8409 
ot yy 


19507 


8500 


195Q8 


OJU 1 


19^00 


8^09 

OJUZ 


19600 


8^0^ 


19601 


8^04 


i zouz 


8505 


19603 


8^06 


19604 


8^07 


1960^ 


8508 




8509 


19607 


8510 


19608 


851 1 


19609 

1Z<UU7 


8519 


19610 


851 1 


1961 1 


8514 

O J 1 *T 


19619 


851 5 

O J 1 J 


19613 

IZO iJ 


851 6 

OJ 1 \J 


19614 


8517 


12615 


8518 


12616 


8519 


19617 


8520 


12618 


8521 


12619 


8522 


12690 


8523 


12621 


8524 


12622 


8525 


12623 


8526 


12624 


8527 


12625 


8528 


12626 
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TABLE VTTT 



J Nucleotide SeqID 
1 


Protein SeqID 


f 3529 


12627 


! 8530 


12628 


r 8531 


12629 


1 8532 


12630 


I S533 


1263] 


1 3534 


12632 


P 8535 


12633 


1 8536 


12634 


I 8537 


12635 


F 8538 


12636 


1 8539 


12637 


8540 


12638 


8541 


12639 


Q 8542 


12640 


j 8543 


12641 


| 8544 


12642 


j 8545 


12643 


j 8546 


12644 


1 8547 


12645 


F 8548 


12646 


1 8549 


12647 


P 8550 


12648 


P 8551 


12649 


1 8552 


12650 


P 8553 


12651 


1 8554 


12652 


i 8555 


12653 


1 8556 


12654 


P 8557 


12655 


8558 


12656 


j 8559 


12657 


1 8560 


12658 


P 8561 


12659 


| 8562 


12660 


P '8563 


12661 


I 8564 ~* 


12662 


r 8565 


12663 


r_ 8566 


12664 


1 8567 


12665 


I 8568 


12666 


j 8569 


12667 


j 8570 


12668 


1 8571 


12669 


J 8572 


12670 


P 8573 


12671 


[ 8574 


12672 


[_ 8575 


12673 


8576 


12674 



PCT/US01/09180 



Nucleotide Sea TT] 


rrotein SeqID 


8577 


lzo/5 


8578 


10/C7iT 


8579 


12677 


8580 


lZO/6 


8581 


i2679 


8582 


126 80 


8583 


lZOol 


8584 


IZooZ 


8585 


I2oo3 


8586 


12684 


8587 


12685 


8588 

OJOO 


12686 


8589 


12687 


8590 


12688 


O Jy 1 


12689 


85Q? 


12690 


OJyJ 


12691 


8594 


12692 


8595 

OJ7J 


12693 


R5Q£ 


12694 




12695 


0J70 


12696 


K5QQ 


12697 


OOUvJ 


12698 


R601 


12699 




12700 


860^ 


12701 


8604 


12702 


8605 


12703 


8606 


12704 


8607 


12705 


8608 


12706 


8609 

OUV/7 


12707 


8610 


12/08 


861 1 


12709 


OU IZ< 


1 1*71 A 

12710 


86n 

OO J J 


1 T71 1 

12711 


8614 


1 9711 


8615 


10*710 

1Z/IJ 


8616 


1 T71 A 

lz/14 


8617 


1Z/15 


8618 


1 171 

12/16 


8619 


1Z/1 / 


8620 


1 171 Q 

1Z/15 


8621 


12719 


8622 


12720 


8623 


12721 


8624 


12722 
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Nucleotide SeqID 


Protein SeqID 




Nucleotide SeqID 


Protein SeqID 

• 


8625 


12723 




8673 


12771 


8626 


12724 




8674 


12772 


8627 


12725 




8675 


12773 


8628 


12726 




8676 


12774 


8629 


12727 




8677 


12775 


8630 


12728 




8678 


12776 


8631 


12729 




8679 


12777 


8632 


12730 




8680 


12778 


8633 


12731 




8681 


12779 


8634 


12732 




8682 


12780 


8635 


12733 




8683 


12781 


8636 


12734 




8684 


12782 


8637 


12735 




8685 


12783 


8638 


12736 




8686 


12784 


8639 


12737 




8687 


12785 


8640 


12738 




8688 


12786 


8641 


12739 




8689 


12787 


8642 


12740 




8690 


12788 


8643 


12741 




8691 


12789 


8644 


12742 




8692 


12790 


8645 


12743 




8693 


12791 


8646 


12744 




8694 


12792 


8647 


12745 




8695 


12793 


8648 


12746 




8696 


12794 


8649 


12747 




8691 


12795 


8650 


12748 




8698 


12796 


8651 


12749 




8699 


12797 


8652 


12750 




8700 


12798 


8653 


12751 




8701 


12799 


8654 


12752 




8702 


12800 


8655 


12753 




8703 


12801 


8656 


12754 




8704 


12802 


8657 


12755 




8705 


12803 


8658 


12756 




8706 


12804 


8659 


12757 




8707 


12805 


8660 


12758 




8708 


12806 


8661 


12759 




8709 


12807 


8662 


12760 




8710 


12808 


8663 


12761 




8711 


12809 


8664 


12762 




8712 


12810 


8665 


12763 




8713 


12811 


8666 


12764 




8714 


12812 


8661 


12765 




8715 


12813 


8668 


12766 




8716 


12814 


8669 


12767 




8717 


12815 


8670 


12768 




8718 


12816 


8671 


12769 




8719 


12817 


8672 


12770 




8720 


12818 
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TABLEVHI 



Nucleotide SeqID 


Protein SeqID 


8721 


12819 


8722 


J 12820 


8723 


12821 


8724 


12822 


8725 


12823 


8726 


12824 


8727 


12825 


8728 


12826 


8729 


12827 


8730 


12828 


8731 


12829 


8732 


12830 


8733 


12831 


8734 


12832 


8735 


12833 | 


8736 


12834 


8737 


12835 


8738 


12836 


I 8739 


12837 


8740 


12838 


8741 


12839 


8742 


12840 


8743 


r 12841 


8744 


12842 


8745 


12843 


8746 


12844 


8747 


12845 


8748 


12846 


8749 


12847 


8750 


12848 


8751 


12849 


8752 


12850 


8753 


12851 


8754 r 


12852 


■8755 


12853 


8756 


12854 


8757 


12855 


8758 


12856 


8759 


12857 


8760 


12858 


8761 


12859 


8762 


12860 


8763 


12861 


8764 


12862 


8765 


12863 


O / \J\J 


12864 


8767 


12865 


8768 


12866 



PCT/US01/09180 



Nucleotide SeqII 


) Protein Qnnm 


8769 


19867 


8770 


lx>OUO 


8771 


12869 


8772 


12870 


8773 


12871 


8774 


1287? 


8775 


P873 1 


8776 


17874 


8777 


1987S 

I.ZO I J 


8778 


I^O /u 


8779 


19077 


8780 


19878 
izo / 0 


8781 


19870 
izo iy 


8782 


17880 


8783 


195581 
IZ00I 


8784 




8785 


f 19883 


8786 


19804 


8787 


1988^ 


8788 


19886 


8789 


19807 


8790 


1 7000 


8791 


1900Q 


8792 


1 70GH 


8793 


19801 


8794 


170GT 
lzoVz 


8795 


195?qo 
IZoyj 


8796 


1980/1 


8797 


1980^ 


8798 




8799 


19807 


8800 


19808 


8801 


19800 


8802 


I90nn 
i^y\j\j 


8803 


19001 


8804 


19009 


8805 1 




8806 




8807 


1290S 


8808 


12906 


8809 


19907 


8810 


12908 


8811 


12909 


8812 




S8U 


12911 


8814 


12912 


8815 


12913 


8816 


12914 
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PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8817 


12915 


8818 


12916 


8819 


12917 


8820 


12918 


8821 


12919 


8822 


12920 


8823 


12921 


8824 


12922 


8825 


12923 


8826 


12924 


8827 


12925 


8828 


12926 


8829 


12927 


8830 


12928 


8831 


12929 


8832 


12930 


8833 


12931 


8834 


12932 


8835 


12933 


8836 


12934 


8837 


12935 


8838 


12936 


8839 


12937 


8840 


12938 


8841 


12939 


8842 


12940 


8843 


12941 


8844 


12942 


8845 


12943 


8846 


12944 


8847 


12945 


8848 


12946 


8849 


12947 


8850 


12948 


8851 


12949 


8852 


12950 


8853 


12951 


8854 


12952 


8855 


12953 


8856 


12954 


8857 


12955 


8858 


12956 


8859 


12957 


8860 


12958 


8861 


12959 


8862 


12960 


8863 


12961 


8864 


12962 



Nucleotide SeqID 


Protein SeqID 


8865 


12963 


8866 


12964 


8867 


12965 


8868 


12966 


8869 


12967 


8870 


12968 


8871 


12969 


8872 


12970 


8873 


12971 


8874 


12972 


8875 


12973 


8876 


12974 


8877 


12975 


8878 


1?976 


8879 


12977 


8880 


12978 


8881 


12979 


8882 




8883 


12981 


8884 


129JP 1 


8885 




8886 


12984 


8887 




8888 


H986 


8889 


12987 


8890 


12988 


8891 


12989 


8892 


12990 


8893 


12991 


8894 


12992 


8895 


12993 


8896 


12994 


8897 


12995 


8898 


12996 


8899 


12997 


8900 


12998 


8901 


12999 


8902 


13000 


8903 


13001 


8904 


13002 


8905 


13003 


8906 


13004 


8907 


13005 


8908 


13006 


8909 


13007 


8910 


13008 


8911 


13009 


8912 


13010 
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TABLE VTTT 



Nucleotide SeqfD 


Protein SeqID 


8913 


13011 


8914 


13012 


8915 


13013 


8916 


13014 


8917 


13015 


8918 


13016 


8919 


13017 


8920 


13018 


8921 


13019 


8922 


13020 j 


8923 


13021 


8924 


13022 


8925 


13023 


8926 


13024 


8927 


13025 


8928 


13026 


8929 


13027 


8930 


13028 


8931 


13029 


t 8932 


13030 


8933 


13031 


8934 


13032 


8935 


13033 


8936 


13034 1 


8937 


13035 


8938 


13036 


8939 


13037 


8940 


13038 


8941 


13039 


8942 


13040 


8943 


13041 


8944 


13042 


8945 


13043 


8946 


13044 


8947 


13045 


8948 


13046 


8949 


13047 


8950 


13048 


8951 


13049 


8952 


13050 


8953 


13051 


8954 


13052 


8955 


13053 


8956 


13054 


8957 


13055 


8Q5R 

07J0 


13056 


8959 


13057 


8960 


13058 



PCT/US01/09180 



Nucleotide Seqll 


> Protein SenTTl 


8961 


13059 


8962 


13060 


8963 


13061 


8964 


13062 


8965 


13063 


8966 


13064 


8967 


13065 


8968 


13066 


8969 


13067 


8970 


13068 


8971 


13069 


8972 


13070 


8973 


13071 


8974 


13072 


8975 


13073 


8976 


13074 


8977 




8978 




8979 


13077 


8980 


uu/o 


8981 




8982 


13080 

IJvOu 


( 8983 


13081 


8984 




8985 


13083 1 


8986 


13084 


8987 


13085 

1JVOJ 1 


8988 


13086 


8989 


13087 


8990 


13088 


8991 


13089 


8992 


13090 


8993 


13091 


8994 


13092 


8995 


13093 


8996 


13094 


8997 


13095 


8998 


13096 


8999 


13097 


9000 


13098 


9001 


13099 


9002 


13100 


9003 


13101 


9004 


13102 


9005 


13103 


9006 


13104 


9007 


13105 


9008 


13106 
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Nucleotide SeqLD 


Protein SeqID 


9009 


13107 


9010 


13108 


9011 


13109 


9012 


13110 


9013 


13111 


9014 


13112 


! 9015 


13113 


9016 


13114 


9017 


13115 


9018 


13116 


9019 


13117 


9020 


13118 


9021 


13119 


9022 


13120 


9023 


13121 


9024 


13122 


9025 


13123 


9026 


13124 


9027 


13125 


9028 


13126 


9029 


13127 


9030 


13128 


9031 


13129 


9032 


13130 


9033 


13131 


9034 


13132 


9035 


13133 


9036 


13134 | 


9037 


13135 


9038 


13136 


9039 


13137 


9040 


13138 


9041 


13139 


9042 


13140 


9043 


13141 


9044 


13142 


9045 


13143 


9046 


13144 


9047 


13145 


9048 


13146 


j 9049 


13147 


9050 


13148 


9051 


13149 


9052 


13150 


9053 


13151 


9054 


13152 


9055 


13153 


9056 


13154 



Nucleotide SeqID 


Protein SeqID 


9057 


13155 


9058 


13156 


9059 


13157 


9060 


13158 


9061 


13159 


9062 


13160 


9063 


13161 


9064 


13162 


9065 


13163 


9066 


13164 


9067 


13165 


9068 


13166 


9069 


13167 


9070 


13168 


9071 


13169 


9072 


13170 


9073 


13171 


9074 


13172 


9075 


13173 


9076 


13174 


9077 1 


13175 


9078 


13176 


9079 


13177 


9080 


13178 


9081 


13179 


9082 


13180 


9083 


13181 


9084 


13182 


9085 


13183 


9086 


13184 


9087 


13185 


9088 


13186 


9089 


13187 


9090 


13188 


9091 


13189 


9092 


13190 


9093 


13191 


9094 


13192 


9095 


13193 


9096 


13194 


9097 


13195 


9098 


13196 


9099 


13197 


9100 


13398 


9101 


13199 


9102 ! 


13200 


9103 


13201 


9104 


13202 
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Nucleotide Sen If) 


Protein SeqID 




Nucleotide Sea ID 


r rotein oeqll) 




9105 


13203 




9153 


132M 




9106 


13204 




9154 


13252 




9107 


13205 




9155 






9108 


13206 




9156 


13234 




9109 


13207 




9157 


13255 




9110 


13208 




9158 

i 71JO 


13256 




9111 


13209 




9159 


1325 l 




9112 


13210 




9160 


1325& 




91 n 


13211 




9161 

y l \J x 


1 OOfA 

1 jzDy 




9114 


13212 




9162 


1320U 




9115 


13213 




y x uj 


13261 




9116 


13214 




9164 


13262 




9117 


13215 




y t uj 


13263 




9118 


13216 




9166 
y luu 


13264 




9119 


13217 




71U/ 


13265 




9120 


13218 


9168 

y x \jo 


13266 




9171 


13219 


OlfiO 

y x \jy 


13267 




9122 


13220 




0170 

y x t\j 


13268 




9173 


13221 


0171 
y l / l 


13269 




13222 


0177 

y x 1 


13270 




13223 


017^ 
y 1 / D 


13271 


9176 


13224 


0174 

7 X /H 


13272 


9177 


13225 


017^ 


13273 


9128 


13226 


017A 

7 1 /O 


13274 


0170 


13227 


01 77 

71 / / 


13275 


9 no 


13228 


017R 

7l /O 


13276 


9ni 


13229 


0170 

"1 /7 


13277 


9137 


13230 


01K0 


13278 


9133 


13231 




91 81 

y i o i 


1 inn 

13279 


9134 


13232 




01 SO 


1 QIOA 

13250 


9135 


13233 




9183 


i noi 
13251 


9136 


13234 




9184 


13252 


9137 


13235 




9185 


13283 


9138 


13236 




9186 


13254 


9139 

y v ~> y 


13237 




9187 
y xo i 


13255 


9140 


13238 




9188 


13250 


9141 


13239 




9189 


1325/ 


9142 


13240 




9190 


13255 


9143 


13241 




9191 


i32oy 


9144 


13242 




9192 


1 "JOOfi 

ijzyu 


9145 


13243 




9193 


uzyi 


9146 


13244 




9194 


1 1000 
132V2 


9147 


13245 




9195 


1 QOOQ 


9148 


13246 




9196 


13274 


9149 


13247 




9197 


1^705 


9150 


13248 




9198 


13296 


9151 


13249 




9199 


13297 


9152 


13250 


9200 


13298 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SenTD 


Protein SeoTD 

JL 1 Utt/Ill O t-Lj JUL/ 


9201 


13299 


9202 


moo 


9203 


11101 


9204 


13302 


9205 


11101 

1 J D \J J 


9206 


11104 


9207 


13305 


9208 


11106 


9209 


11107 


9210 


13308 


9211 


11109 i 

1JJU7 


9212 




9213 


mil 


9214 


11119 


9215 




9216 


11114 

133 IH 


9217 


1.7.? U 


9218 




9719 


1^17 


9770 


ljj lo 


9991 


mio 

133 17 


0799 


11190 


Q991 


11191 
1 33ZI 


0774 


11199 


9795 


11191 


9726 




9977 


1119S 
1 3 j/j 


9228 


11196 


9729 




9230 


11198 


9231 


11179 


9232 


11110 


9233 


11111 


9234 


11119 


9235 


11111 


9236 


11114 


9237 


11115 


9238 


13336 


9239 


11117 


9240 


13338 


9241 


13339 


9242 


13340 


9243 


13341 


9244 


13342 


074 S 


\33<\3 


9246 


13344 


9247 


13345 


9248 


13346 



IXUCICUUUL OtLJ JLJJ 


jrrotein oeqiLi 


0940 


1 Jj4 / 


oo^n 
yzju 


i J J4o 


09^1 

7ZJ JL 


1 0 0/fQ 

1 3 j4y 


09^9 


1 jjjU 


09S1 
yz j j 


111^1 


09^4 


1 33 JZ 


09 

yzj j 


1 3333 


09 S£ 
yzjo 


1 j JJ4 


yz J / 




09 

yzjo 


1 jjjO 


09^0 
yZjy 


1 TOO 

iddj / 


yZOU 


1 jjjO 


0961 

yzoi 


1 33 jy 


07 £9 

yzoz 


i ao/cn 
lJJol) 


yzoj 




09 £4 

yzo4 


1 Jioz 


yzco 


Iddod 


07 

yzoo 


1 ^ Q 

13304 


yzo / 


1 OO/C^ 
[33QD 


yzos 


TOO /C/T 


yzoy 


13367 


yz/u 


ill z"o 

13300 


yz / 1 


13369 


yz /z 


13370 


yz/j 


133 /I 


00*7/1 

yz /4 


13372 


yz / 3 ! 


1 0 0*70 
133 13 


yz jo 


1 33 /4 


yz / / 


133 /J 


077ft 

yz /o j 


1 3D fO 


0770 

yz /y 


IDD 1 1 


07 ft A 

yzou 


IDD lO 


09ft 1 

yzo 1 


idd /y 


07ft7 

yzoz 


1 11Q{\ 
IDDOi) 


yzoj 


1 QQC 1 
1 3301 


07 R4 

yzo4 


1 11ft7 


09R^ 




Q9R6 
7ZOO 


1 00 0/1 
J.J.704 


09R7 
y^o / 


1 lifts 


Q9R8 

7/-00 




09 R0 


1 11R7 


0900 




9791 


lllftO 

IDDOy 


0909 

yz,yjL j 


1 iion 


9293 


13391 


9294 


13392 


9295 


13393 


9296 


13394 
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TABLE VIII 



Nucleotide SeqlD 


Protein SeqD) 


9297 


13395 


9298 


13396 


9299 


13397 


9300 


13398 


9301 


13399 


9302 


13400 


9303 


13401 


9304 


13402 


9305 


13403 


9306 


13404 


9307 


13405 


9308 


13406 


9309 


13407 


9310 


13408 


9311 


13409 


9312 


13410 


9313 


13411 


9314 


13412 


9315 


13413 


9316 


13414 


9317 


13415 


9318 


13416 


9319 


13417 


9320 


13418 


9321 


13419 


9322 


13420 


9323 


13421 


9324 


13422 


9325 


13423 


9326 


13424 


9327 


13425 


9328 


13426 


9329 


13427 


9330 


13428 


9331 


13429 


9332 


13430 


9333 


13431 


9334 


13432 


9335 


13433 


9336 


13434 


9337 


13435 


9338 


13436 


9339 


13437 


9340 


13438 


9341 


13439 


9342 


13440 


9343 


13441 


9344 


13442 



PCT/US01/09180 



Nucleotide SeaTTl 


rrotein oeqID 


9345 


13443 


9346 


1 Q.AAA 

13444 


9347 


1^445 


9348 


1 1AA£ 
1 3440 


9349 


1 1A Xh 
13447 


9350 


13448 | 


9351 


1 344y i 


9352 


1 0 /} CA I 

1340U 1 


9353 


13451 


9354 


\ia <n ~i 
1345z 


9355 


1 ia <:o i 
13453 f 


- 9356 


1 1A CA 1 

13454 


9357" 


13455 


91^R 


1 1 A e s "1 

13456 


9359 


13457 


9360 


13458 


916) 


13459 1 


916? 


13460 l 


9161 


13461 


916d 


13462 


916^ 

7JUJ 


HA /l "1 

13463 [ 


9166 


13464 ] 


9161 


13465 | 


9169, 


1 3466 J 


9169 


13467 


911 r O 1 


13468 


911] 

yj 1 1 


HA S f\ I 

13469 


911? 


13470 


9371 


13471 


9114 


13472 | 


9375 


13473 


9376 


134/4 


i 9^77 


13475 


9378 


13476 j 


9379 


1 3477 


9380 


1 1Ano i' 

13478 


9381 


134/y i 


9382 


1345U 


9383 


1 IA Q 7 1 
13461 


9384 


t-3/lpn 1 
134oz 


9385 


134o3 f 


9386 


1 1A.KA 
13454 


9387 


17AQ<: I 


9388 


1 1A%£ 1 


9389 


13487 


9390 


13488 


9391 


13489 


9392 


13490 
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Nucleotide SeqID 


Protein SeqID 


9393 


13491 


9394 


13492 


9395 


13493 


9396 


13494 


9397 


13495 


9398 


13496 


9399 


13497 


9400 


13498 


9401 


13499 


9402 


13500 


9403 


13501 


9404 


13502 I 


9405 


13503 


9406 


13504 


9407 


13505 


9408 


13506 


9409 


13507 


9410 


13508 


9411 


13509 


9412 


13510 


9413 


13511 


9414 


13512 


9415 


13513 


9416 


13514 


9417 


13515 


9418 


13516 


9419 


13517 


9420 


13518 


9421 


13519 


9422 


13520 


9423 


13521 


9424 


13522 


9425 


13523 


9426 


13524 


9427 


13525 


9428 


13526 


9429 


13527 


9430 


13528 


9431 


13529 


9432 


13530 


9433 


13531 


9434 


13532 


9435 


13533 


9436 


13534 


9437 


13535 


9438 


13536 


9439 


13537 


9440 


13538 



TABLE VIII PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9441 


13539 


9442 


13540 


9443 


13541 


9444 


13542 


9445 


13543 


9446 


13544 


9447 


13545 


9448 


13546 


9449 


13547 


9450 


13548 


9451 


13549 


9452 


13550 


9453 


13551 


9454 


13552 


9455 


13553 


9456 


13554 


9457 


13555 


9458 


13556 


9459 


13557 


9460 


13558 


9461 


13559 


9462 


13560 


9463 


13561 


9464 


13562 


9465 


13563 


9466 


13564 


9467 


13565 


9468 


13566 


9469 


13567 


9470 


13568 


9471 


13569 


9472 


13570 


9473 


13571 


9474 


13572 


9475 


13573 


9476 


13574 


9477 


13575 


9478 


13576 


9479 


13577 


9480 


13578 


9481 


13579 


9482 


13580 


9483 


13581 


9484 


13582 


9485 


13583 


9486 


13584 


9487 


13585 


9488 


13586 



-290- 



WO 01/70955 




TABLE VIII 


PCT/US01/09180 


IVnrlpntiHo Co^TTv 


Protein SeqlD 




iiucieotioe aeqixi 


Protein SeqlD 




QAQQ 

ytoy 


13587 




Q^7 


13635 




04 on 


13588 




QS3R 

7JJO 


13636 




040 1 
y^y I 


13589 




yjoy 


13637 




04Q9 


13590 




QS4H 
yj'fu 


13638 




0403 


13591 




yJHi 


13639 




0404 


13592 




Q^/19 

yi>4z 


13640 




04Q<C 

y4yz> 


13593 




y34 j 


13641 




y4yt> 


13594 




r QS44 


13642 




0407 
yty / 


13595 




yj4j 


13643 




040 R 


13596 




yjH-o 


I 13644 




04 QQ 
y4yy 


13597 




yj4/ 


13645 




o^nn 
I osni 


13598 




yj4o 


13646 




yjui 


13599 




yj4y 


13647 




yjuz 


13600 




yjjO 


13648 




yjifj 


13601 




yjM 


13649 




y.)U4 


13602 




yjjz 


13650 




o^fK 
yjvj 


13603 




yjjo 


13651 






13604 




yOD4 


13652 




0<\ft7 

yju/ 


13605 




yooS 


13653 




yjuo 


13606 




yj56 


13654 




yjuy 


13607 




yjj / 


13655 




yj iu 


13608 




9558 


13656 




0^ 1 1 


13609 




9559 


13657 




0^19 

yj iz 


13610 




9560 


13658 




you 

1 /I 


13611 




956] 


13659 




yoi4 


13612 | 




9562 


13660 




y3i3 


13613 




95oj> 


13661 




OS 1 A 

yj lo 


13614 




yjo4 


13662 




Q^l 7 

yji / 


13615 




yob j 


13663 




0^1 R 

yj lo 


13616 




yjoo 


13664 




0S1 0 

yj iy 


13617 






13665 




yjzif 

! 0^91 


13618 




yooo 


13666 




yozi 


13619 




yjoy 


13667 




0^99 

yjzz 


13620 




yj/U 


13668 




0^91 


13621 




yj/ 1 


13669 




0^94 

yjZ4 


13622 




yj/Z 


13670 




y jzj 


13623 




yj /j 


13671 




0S9A 
yjzo 


13624 




0^74 

7 J /4 


13672 




0^97 
yjz / 


13625 




yo / d 


13673 




0^98 

y JirO 


13626 




yj /o 


13674 




0^90 


13627 




0^77 
yj 1 1 


13675 






13628 




QS7R 

yj / o 


13676 






13629 




0^70 

yj iy 


13677 




0S39 


13630 




osrh 
yjou 


13678 




OS'*'} 


13631 




9581 


13679 




0S34 


13632 




9582 


13680 




9535 






9583 


13681 




9536 


13634 




9584 


13682 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9585 


13683 


9586 


13684 


9587 


13685 


9588 


13686 


9589 


13687 


9590 


13688 


9591 


13689 


9592 


13690 


9593 


13691 


9594 


13692 


9595 


13693 


9596 


13694 


9597 


13695 


9598 


13696 


9599 


13697 


9600 


13698 


9601 


13699 


9602 


13700 


9603 


13701 


9604 


13702 


9605 


13703 


9606 


13704 


9607 


13705 


9608 


13706 


9609 


13707 


9610 


13708 


9611 


13709 


9612 


13710 


9613 


13711 


9614 


13712 


9615 


13713 


9616 


13714 


9617 


13715 


9618 


13716 


9619 


13717 


9620 


13718 


9621 


13719 


9622 


13720 


9623 


13721 


9624 


13722 


9625 


13723 


9626 


13724 


9627 


13725 


9628 


13726 


9629 


13727 


9630 


13728 


9631 


13729 


9632 


13730 



Nucleotide SeqID 


Protein SeqJDD 


9633 


13731 


9634 


13732 


9635 


13733 


9636 


13734 


9637 


13735 


9638 


13736 


9639 


13737 


9640 


13738 


9641 


13739 


9642 


13740 


9643 


13741 


9644 


13742 


9645 


13743 


9646 


13744 


9647 


. 13745 


9648 


13746 


9649 


13747 


9650 


13748 


9651 


13749 


9652 


13750 i 


9653 


13751 


9654 


13752 


9655 


13753 


9656 


13754 


9657 


13755 


9658 


13756 


9659 


13757 


9660 


13758 


9661 


13759 


9662 


13760 


9663 


13761 


9664 


13762 


9665 


13763 


9666 


13764 


9667 


13765 


9668 


13766 


9669 


13767 


9670 


13768 


9671 


13769 


9672 


13770 


9673 


13771 


9674 


13772 


9675 


13773 


9676 


13774 


9677 


13775 


9678 


13776 


9679 


13777 


9680 


13778 
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TABLE VIII 


PCT/USO 1/09 180 


Nucleotide SenTT) 


Jr roiem oeqUD 




NlirlpntiHp ^sPfiTH 


JProtein SeqID 




9681 


13 1 fy 




9799 


13827 




9682 


13 /oU 




0730 


13828 




9683 


ij /oi 




973 ? 


13829 




9684 


lo /oz 




9739 


13830 




I 9685 


1 3'70'J 

13 /o3 




0733 


1 1 oi i 

13831 




9686 


lo /S4 




0734 


13832 




9687 


lo /BO 




073 S 

7/jJ 


13833 




9688 


13 /8o 




9736 

/ JO 


13834 




9689 


13 /5/ 




9737 


13835 




9690 


lo /5a 




971 8 


13836 




9691 


1 7*700 

13 /by 






13837 




9692 


13 /90 






13838 




9693 


13 /9i 




y /41 


; 13839 




9604 


13792 




0749 
y /HZ 


13840 




969 S 

y\Jy o 


13793 




0743 


13841 




9696 


13 794 




0744 


13842 




9697 
y\jy i 


13795 




074^ 


13843 




9698 


13796 




Q74A 
y /W 


13844 




9699 

7U77 


13797 




0747 

y /*+ / 


13845 




9700 


13798 




y /4o 


13846 




9701 


13799 




y /4y 


13847 




970? 


13800 




Q7^A 

y /ou 


13848 




9703 


13801 




y /ji 


13849 




9704 

y / V*T 


13802 




y / jz 


13850 




970^ 


13803 




y/J3 


13851 




Q706 


13804 




y 04 


13852 




9707 


13805 




y / jd 


13853 




9708 


13806 




07^6 

y / jo 


13854 




9709 


13807 




07^7 

y id / 


13855 




9710 


1 o ono 
13808 




7/JO 


13856 




971 1 


13809 




07^0 

y i J7 


13857 




9712 


13810 




0760 
y /ou 


13858 




97H 


1 *5<? 1 1 

1381 1 




y /oi 


13859 




9714 


1 Jolz 




0769 

y /oz 


13860 




971 5 


lion 

13813 




Q763 ! 

y /oj 


13861 




9716 


1001 /I 

13814 




0764 
y joh 


13862 




9717 

■7(1/ 


nOK 

liolj 




Q76S 


13863 




9718 


13oio 




9766 


1 O QUA 

13864 




9719 


1 Jol / 




9767 


13865 




9720 


IIQIO 

Uolo 




9768 


13ooo 




9721 


13619 




9769 


13867 




9722 


UoZU 




9770 1 


13868 




9723 


1 "2 C0 1 
ID OA I 




9771 1 

y / / l 


1 Joo9 




9724 


1 JoZZ 




9779 

y 1 l A, 


1j870 




9725 


AjoZj 




9773 


1 JO / 1 




9726 


1 9 OO/t 

lioZ4 




9774 


13872 




9727 


1 389^ 




9775 


13873 




9728 


13826 




9776 


13874 
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PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 




Nucleotide SeqID 


Protein SeqID 


9777 


13875 




9825 


13923 


9778 


13876 




9826 


13924 


9779 


13877 




9827 


13925 


9780 


13878 




9828 


13926 


9781 


13879 




9829 


13927 


9782 


13880 




9830 


13928 


; 9783 


13881 




9831 


13929 


9784 


13882 




9832 


13930 


9785 


13883 




9833 


13931 


9786 


13884 




9834 


13932 


9787 


13885 




9835 


13933 


i 9788 


13886 




9836 


13934 


9789 


13887 




9837 


13935 


9790 


13888 




9838 


13936 


9791 


13889 




9839 


13937 


9792 


13890 




9840 


13938 


9793 


13891 




9841 


13939 


9794 


13892 




9842 


13940 


9795 


13893 




9843 


13941 


9796 


13894 




9844 


13942 


9797 


13895 




9845 


13943 


9798 


13896 




9846 


13944 


9799 


13897 




9847 


13945 


9800 


13898 




9848 


13946 


9801 


13899 




9849 


13947 


9802 


13900 




9850 


13948 


9803 


13901 




9851 


13949 


9804 


13902 




9852 


13950 


9805 


13903 




9853 


13951 


9806 


13904 




9854 


13952 


9807 


13905 




9855 


13953 


9808 


13906 




9856 


13954 


9809 


13907 




9857 


13955 


9810 


13908 




9858 


13956 


9811 


13909 




9859 


13957 


9812 


13910 




9860 


13958 


9813 


13911 




9861 


13959 


9814 


13912 




9862 


13960 


9815 


13913 




9863 


13961 


9816 


13914 




9864 


13962 


9817 


13915 




9865 


13963 


9818 


13916 




9866 


13964 


9819 


13917 




9867 


13965 


9820 


13918 




9868 


13966 


9821 


13919 




9869 


13967 


9822 


13920 




9870 


13968 


9823 


13921 




9871 


13969 


! 9824 


13922 




9872 


13970 
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9873 . 


13971 


9874 


13972 


9875 


13973 


9876 


13974 


9877 


13975 


9878 


13976 


9879 


13977 


9880 


13978 


9881 


13979 


9882 


13980 


9883 


13981 


9884 


13982 


9885 


13983 


9886 


13984 


9887 


13985 


9888 


13986 


9889 


13987 


9890 


13988 


9891 


13989 


9892 


13990 


9893 


13991 


9894 


13992 


9S95 


13993 


9896 


13994 


9897 


13995 


9898 


13996 


9899 


13997 


9900 


13998 


9901 


13999 


9902 


14000 


9903 


14001 


9904 


14002 


9905 


14003 


9906 


14004 


9907 


14005 


9908 


14006 


9909 


14007 


9910 


14008 


9911 


14009 


9912 


14010 


9913 


14011 


9914 


14012 


9915 


14013 


9916 


14014 


9917 


14015 


9918 


14016 


9919 


14017 


9920 


14018 



Nucleotide SeqID 


Protein SeaTD 


9921 


14019 


9922 


14020 


9923 


14021 


[_ 9924 


14022 


9925 




9926 


14074 


9927 


14025 


9928 




9929 


14027 


9930 


14028 


9931 




9932 


14010 


9933 


14031 


9934 




9935 


14011 


9936 


14014 


9937 


14015 


9938 


14016 


9939 


14017 


9940 


1401R 

lH\J JO 


9941 


14010 


9942 


14040 


9943 


14041 


9944 


14049 


9945 


1 4041 


9946 




9947 


14045 


9948 


14046 


9949 


14047 


9950 


14048 


9951 


14049 


9952 


14050 


9953 


14051 


9954 




9955 


140 SI 


9956 


14054 


9957 


14055 


9958 


14056 


9959 


14057 


9960 


14058 


9961 


14059 


\ 9962 


14060 


9963 


14061 


9964 


14062 


9965 


14063 


9966 


14064 


9967 


14065 


9968 


14066 
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| 9969 


14067 


9970 


14068 


9971 


14069 


9972 


14070 


9973 


14071 


9974 


14072 


9975 


14073 


9976 


14074 


9977 


14075 


9978 


14076 


9979 


14077 


9980 


14078 


9981 


14079 


9982 


14080 | 


9983 


14081 


9984 


14082 


99S5 


14083 


9986 


14084 


9987 


14085 


9988 


14086 


9989 


14087 


9990 


14088 


9991 


14089 


9992 


14090 


9993 


14091 


9994 


14092 


9995 


14093 


9996 


14094 


9997 


14095 


9998 


14096 


9999 


14097 


10000 


14098 


10001 


14099 


10002 


14100 


10003 


14101 1 


10004 


14102 


10005 


14103 


10006 


14104 


10007 


14105 


10008 


14106 


10009 


14107 


10010 


14108 


10011 


14109 


10012 


14110 
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Clone name 


Organism 


8 


E3M10000001A02 


Enterococcus faecalis 


9 


E3M1000Q001A06 


Enterococcus faecalis 


10 


E3M10000001B01 ~ 


Enterococcus faecalis 


11 


E3M10000001B02 


Enterococcus faecalis 


12 


E3M10000001B05 


Enterococcus faecalis 


13 


E3MI0000001B06 


Enterococcus faecalis 


14 


"E3M1.0000001B08 


Enterococcus faecalis 


15 


E3MI0000001B10 


Enterococcus faecalis . 


16 


E3M10000001C02 


Enterococcus faecalis 


17 


E3M1 000000 1C09 


Enterococcus faecalis 


18 


"•E3M10000001D02 


Enterococcus faecalis 


19 


"E3M10000001D04 


Enterococcus faecalis 


20 


E3M10000001D05 


Enterococcus faecalis 


21 


E3M1000000ID09 


Enterococcus faecalis 




22 


E3M10000001E01 


Enterococcus faecalis 


23 


E3M10000001E02 


Enterococcus faecalis 


24 


E3M10000001E03 


Enterococcus faecalis 


25 


E3M10000001E04 


Enterococcus faecalis 


26 


E3M10000001E08 


Enterococcus faecalis 


27 


E3M10000001E09 


Enterococcus faecalis 


28 


E3M10000001F02 


Enterococcus faecalis 


29 


E3M10000001F04 ~ 


Enterococcus faecalis 


30 


E3M10000001F06 


Enterococcus faecalis 


31 


E3M10000001F07 


Enterococcus faecalis 


32 


E3M10000001G02 


Enterococcus faecalis 


33 


E3M10000001G03 


Enterococcus faecalis 




34 


E3M10000001G04 


Enterococcus faecalis 




35 


E3M10000001G05 


Enterococcus faecalis 


36 


E3M10000001H02 


Enterococcus faecalis 


37 


E3M10000001H03 


Enterococcus faecalis 


38 


E3M10000001H04 


Enterococcus faecalis 


39 


E3M10000004A04 


Enterococcus faecalis 


40 


E3M10000004C03 ] 


Enterococcus faecalis 


41 


K3M10000004D01 


Enterococcus faecalis 1 


42 


E3M10000004D02 " 


Enterococcus faecalis 


43 ] 


E3M10000004D10 


Enterococcus faecalis 


44 ] 


E3M10000004E11 ] 


Enterococcus faecalis 


45 ] 


33M10000004F08 ] 


Enterococcus faecalis 


46 1 


13M10000004F10 } 


enterococcus faecalis 


47 I 


13M10000004G01 i 


enterococcus faecalis 


48 I 


13MI0000004H11 ] 


enterococcus faecalis 


49 I 


i3Ml 0000005 A07 i 


enterococcus faecalis 


50 I 


13M10000005B01 i 


enterococcus faecalis 


51 I 


53M10000005B08 J 


Merococcus faecalis 


52 I 


;3M10000005C01 " "J 


Merococcus faecalis 


53 I 


3M10000005C03 e 


nterococcus faecalis 


54 E 


3M10000005C04 £ 


merococcus faecalis 


55 E 


3M1U000UU5D03 {Enterococcus faecalis 
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Orcrjini«m 


56 


E3M10000005D04 


LjflMZt JtitZCsCillo 


57 


E3M10000005D10 




58 


E3M10000005E01 


f-t nt /yi* /~>i / e* "fsify/i/iliv 
JZtrWZf ULOCCltd JU&CCIIIS 


59 


E3M10000005E02 


xZifuezf ococcus jaecaiis 


60 


E3M10000005E03 


j^m&rococcus jaecaiis 


61 


E3M10000005E08 


JO/Hier OCOCCUS jaecaiis 


62 


E3M10000005F07 


Enterococcus faecalis 


63 


E3M10000005F10 


Knter ococcus faecalis 


64 


E3M10000005G05 


Enterococcus faecalis 


65 


E3M10000005H04 


j^merococcus jaecaiis 


66 


E3M10000006B03 


Eimerococcus jaecaiis 


67 


E3M10000006C01 


Enterococcus faecalis 


68 


E3M10000006C12 


Enterococcus faecalis 


69 


E3M1 0000006D03 


Enterococcus faecalis 


70 


E3M10000006F1 1 


Enterococcus faecalis 


71 


E3 M 1 0000006F04 


Enterococcus faecalis 


72 


E3M 1 0000006G04 


Enterococcus faecalis 


73 


E3M1 0000006G 1 1 


Enterococcus faecalis 


74 


E3M1 0000006H0Q 


Enterococcus faecalis 


75 


E3M1 0000007 AO? 


Enterococcus faecalis 


76 


E3M1 0000007R09 


Enterococcus faecalis 


77 


E3M 1 0000007R03 

X-'-' xvx X WWv/VJ / DUJ 


Enterococcus faecalis 


78 


E3M 1 0000007r0^ 


Enterococcus faecalis 


79 


E31W1 0000007C04 


Enterococcus faecalis 


80 


E3M 1 0000007D03 


Enterococcus faecalis 


81 


K3M1 oooono7Fos 


Enterococcus faecalis 


82 


E3M10000007F01 


Enterococcus faecalis 


83 


E3M 1 0000007F06 


Enterococcus faecalis 


84 


E3M10000007G01 

X_/_s XVX X vV/vVV/V; / V_J V/ X 


Enterococcus faecalis 


85 


E3M10000008C0', 

M—tmJ XV JL JL V/V/ VW V/ V/ \— ' V/J 


E*nzet ococcus jaecaiis 


86 


E3M1 oooooobpok 


Enterococcus faecalis 


87 


E3M10000008C09 


Enterococcus faecalis 


88 


E3M10000008D08 


Enterococcus faecalis 


89 


E3M1 0000008FO? 

X-J-f XYX X vVuVvwUiJuL 


Enterococcus faecalis 


90 


E3M10000008GOS 

X-J^S 4 YJL JL V/ V/ V/ V/ V/ V/ VJ > 1 \J 


Enterococcus faecalis 


91 


E3M10000008G09 


CdYu&rococcus jaecaiis 


92 


E3M10000008H02 


Enterococcus faecalis 


93 


E3M10000009C07 

±—/-s x T-i jl v/ v/ v v/ v \_/_y v^ v/ / 


ErHierococcus jaecaiis 


94 


E3M10000009C09 


E*ni(£rucuccub jaecaiis 


95 


E3M10000009D01 - 


c*rti(zrucoccus jaecaiis 


96 


E3M10000009E02 


turner ococcus jaecaiis 


97 


E3M10000009E03 


u/iierococcus jaecaiis 


98 


E3M10000009E05 


Enterococcus faecalis 


99 


E3M10000009G02 


u*nifzruuoccus jaecaiis 


100 


E3M10000010C08 , 


Uiiue/ ococcus jaecaiis 


101 


E3M1OO0001OD05 


Enterococcus faecalis 


102 j 


E3M10000010F01 ] 


Enterococcus faecalis 


103 ] 


E3M10000010G05 j 


Enterococcus faecalis 


104 ] 


E3M10000010G07 j 


Enterococcus faecalis 
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105 


E3M1 00000 1 OGOQ 


Enterococcus faecalis 


106 


E3M10000010fi10 


Enterococcus faecalis 


107 


E3 M 1 00000 1 own? 


Enterococcus faecalis { 


108 


E3M 1000001 1 A0Q 


Enterococcus faecalis 1 


109 


E3M 1 00000 11 R03 


Enterococcus faecalis 


110 


E3M 1 00000 1 1R09 


Enterococcus faecalis 1 


111 


E3M1000001 1P07 


Enterococcus faecalis 


112 


E3M1 oooooi inni 


Enterococcus faecalis 


113 


E3M10000011H0? 


Enterococcus faecalis j 


114 


E3M 1 00000 1 1 FWS 


Enterococcus faecalis 


115 


E3M1 000001 2R01 


Enterococcus faecalis j 


116 


E3M 1 00000 1 ?RO? 


Enterococcus faecalis 


117 


e^mi nnnnm ?Rn7 


Enterococcus faecalis 1 


118 


F3 M" I Ofiflnfi T 7RA5J 


Enterococcus faecalis j 


119 


E^M l onono i occ\ \ 

JUJAYJ. X WUVJv I-iWl/ 1 


Enterococcus faecalis 


120 


F 3 M i nflfl/ifti 9r> 1 n 

JO J IVX X 1/ U U\JU LZ,LJ i U 


Enterococcus faecalis \ 


121 


X-«-? IVX X V \J\J\J\J I ZjjaJo 


Enterococcus faecalis j 


122 


f^mi nnnnm 9Etk 


Enterococcus faecalis 


123 


F^ivn nnnnm 7pn/; 

jco ivx x uvju x Zr UO 


Enterococcus faecalis j 


124 


f^mi nnnnm 9Pn7 


Enterococcus faecalis j 


125 


f^mi nnnnn i7Fin 

jjfjivxxuuuuuxzr iu 


Enterococcus Jaecalis \ 




J-/->IVX x uuuuuizuuz 


Enterococcus faecalis j 


127 


F^Mi fifinfin 1 7nn7 

DOXY! 1 UUUUU IZKJV 1 


Enterococcus faecalis 


128 


F3M i nnnnm t a fi/; 

X-/ J IVX X Ul/l/UU I JAUO 


Enterococcus faecalis j 


170 


f^ ivfi nnnnm 1 a an 


Enterococcus faecalis 


130 


ftm 1 fifjnnm ^pn^ 


enterococcus Jaecalis \ 


131 


F3 mi nnnnm 'j.tvv? 


Enterococcus faecalis 


132 


F3M i nnnnn 1 1 rins 

l-'-'IVX X UuUUU 1 j)lJ\)o 


Enterococcus faecalis 


133 


f^mi nnnnm 7r>i n 

LZiD IVX X UUWU IjJL/ I U 


Enterococcus faecalis j 


134 




Enterococcus faecalis 


135 


F3 m 1 nnnnn 1 3 Fn« 

i-» J lvi. X UuUUu 1 j DUO 


Enterococcus faecalis j 


136 


F3M1 nnnnm wn^ 


Enterococcus faecalis 


137 


f^ mi nnnnm if 1 9 


Enterococcus faecalis j 


138 


F3M1 nnnnn i^g m 

J-» ~J 1VJL X V7V/V/UU X J VJ X 1/ 


Enterococcus faecalis 


139 


f^mi nnnnm iun^ 

x_# j ivx x uUuuu I j riv j 


Enterococcus faecalis \ 


140 


B3M1 nnnnn iwns 


Enterococcus faecalis 


141 


R3M1 nnnnm wi n 


Enterococcus faecalis 


142 


P3M 1 nnnnn 1 zir 1 9 


Enterococcus faecalis \ 


143 


^31Vfl00n0014Fl? 


Enterococcus faecalis 


144 


B3M1 00000 1 4G09 


Enterococcus faecalis 


145 : 


33M 1 00000 1 SR04 


Enterococcus faecalis 1 


146 ] 


33M1000001SR12 


Enterococcus faecalis j 


147 3 


13M10000015FP 


Enterococcus faecalis j 


148 ] 


E3M10000016A03 1 


Enterococcus faecalis 


149 ] 


23M10000016A04 i 


Enterococcus faecalis \ 


150 1 


33M10000016C11 i 


Enterococcus faecalis \ 


151 1 


33M10000016D03 J 


Enterococcus faecalis 1 


152 1 


23M10000016F06 ' i 


Enterococcus faecalis 


153 I 


53M10000016F10 ] 


mterococcus faecalis 
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154 


otv /f 1 aa AAA i /cttac 

JB3M 1 00000 1 6H05 


Enterococcus faecalis 


ice 


T~"> "\ K 1 AO A A A 1 /TT T 1 A 

E3M 1 00000 1 6H 1 0 


Enterococcus faecalis 


15o 


X 1 A AAA A 1 H A A A 

E3M 1 00000 1 7 A09 


Enterococcus faecalis 


1 C~1 

157 


E3 Ml 00000 1 7D09 


Enterococcus faecalis 


1 CO 

158 


no* jf 1 AAAAA 1 O A AO 

E3M10000018A07 


Enterococcus faecalis 


1 CA 

159 


T"?OTV if 1 AAAAA 1 OOAO 

E3 M 1 00000 1 8C02 


Enterococcus faecalis 


160 


T70*K A 1 AAAAA 1 n"pn 1 

E3M1 00000 18E01 


Enterococcus faecalis 


1 C 1 

161 


E3M100000 1 8G09 


Enterococcus faecalis 


1 /TO 

162 


T70 Tk K 1 AAAAA1 OT TA /* 

E3M1 00000 18H06 


Enterococcus faecalis 


t /TO 

163 


E3MI0000019B06 


Enterococcus faecalis 


164 


E3M1 00000 1 9D02 


Enterococcus faecalis 


165 


E3M1 00000 19E03 


Enterococcus faecalis 


166 


E3M1 00000 19E04 


Enterococcus faecalis 


167 


E3M10000020G04 


Enterococcus faecalis 


168 


E3M 1 0000020H05 


Enterococcus faecalis 


1 69 


E3M10000021A08 


Enterococcus faecalis 


170 


E3M10000021AH 


Enterococcus faecalis 


I7l 


E3M10000021B10 


Enterococcus faecalis \ 


172 


E3M10000021C03 


Enterococcus faecalis 


173 


E3M10000021C04 


Enterococcus faecalis 


174 


E3M10000021C08 


Enterococcus faecalis 


175 


E3M10000021D04 


Enterococcus faecalis 


176 


E3M10000021E10 


En terococcus faecalis 


1 77 


E3M10000021G04 


Enterococcus faecalis 


178 


E3M10000021G10 


Enterococcus faecalis 


179 


E3M10000021GH 


Enterococcus faecalis 


180 


E3M1 0000021 HI 1 


Enterococcus faecalis 


I8l 


E3M10000022A04 


Enterococcus faecalis 


182 


E3M10000022A11 


Enterococcus faecalis 


183 


E3M10000022B04 


Enterococcus faecalis 


184 


E3M10000022B05 


Enterococcus faecalis 


185 


E3M10000022B07 


Enterococcus faecalis 


186 


E3M10000022C05 


Enterococcus faecalis 


187 


E3M10000022C06 


Enterococcus faecalis 


188 


E3M10000022C09 


Enterococcus faecalis 


189 


E3M10000022D04 


Enterococcus faecalis 


1 A A 

190 


E3M10000022F05 


Enterococcus faecalis 


191 


E3M10000022F06 


Enterococcus faecalis 


192 


E3M10000022F08 


Enterococcus faecalis 


i ao 

193 


E3 M 1 0000022G02 


Enterococcus faecalis 


194 


T*0 *» 4"t AAAAAOAP 1 ""l 

E3M1 0000022G 1 2 


Enterococcus faecalis 


i nc 

195 


pi > «• -1 AAAAAOO A A^ 

E3M10000023A03 


Enterococcus faecalis 


196 


PT« f -1 AAAAAT> A n f 

E3M10000023A06 


Enterococcus faecalis 


197 


E3M10000023A07 


Enterococcus faecalis 


i ao 

198 


p<1H /ft AAAAAT> A AA 

E3M10000023A09 


Enterococcus faecalis 




XiJ IVI 1 UUUUUZ jX5UZ 


Enterococcus faecalis 


200 


E3M10000023B06 


Enterococcus faecalis 


201 


E3M10000023C03 


Enterococcus faecalis 


202 


E3M10000023C04 


Enterococcus faecalis ! 
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203 
204 
205 


Clone name 

E3M10000023C06 
.JB3M10000023C08 
E3M10000023C09 


Enterococcus faecalis j 
Enterococcus faecalis — j 
Enterococcus faecalis 


206 
207 

Of) 5? 

209 


H3M10000023D02 
E3M10000023D04 
hjMl 0000023D10 
E3M10000023E04 


Enterococcus faecalis — j 
Enterococcus faecalis \ 

Entemmrciit: ~frtc>r , /~i1 i a " 1 


210 
211 


K3M10000023E07 ~ 
£3M10000023E09 


Enterococcus faecalis ~~ ( 


212 


K3MI0000023F02 


Enterococcus faecalis 

Enterococcus faecalis j 


213 
214 
215 
216 


E3M10000023F10 
E3M10000023G02 
~K3M10000023G04 " 
i±3M10000023G10 


Enterococcus faecalis ( 
Enterococcus faecalis \ 
Enterococcus faecalis j 


217 
218 
219 
220 


b3M10000023H08 
"jb3M10000024A03 ~ 
JK3M10000024A04 
E3M10000024A08 


t-trtitzruL.uc.cub jaecaus I 
Enterococcus faecalis 

Enterococcus faecalis 


221 

222 


K3M10000024C06 
K3M10000025A06 


j^tu^ruouccus jaecatis \ 
i-ituxzt ucuccus jaecaus j 


223 
224 


E3M10000025B01 
E3M10000025B03 


l^ifimt ucuccus jaecaus I 
mmsr ucoccus jaecaus J 


225 


E3M1 0000025B05 — 


iur ucruL.uc.cus jaecaus \ 


226 


E3MI0000025B10 


isiwzi ucuccus jaecaus j 


227 


E3M10000025C01 


&fne/ ucoccus jaecaus 1 


228 


E3M10000025C04 


j-ituei ucoccus jaecalis 


229 


E3M10000025C05 


j^irutzr ucuccus jaecaus 


230 


£3M10000025C07 


i-iriitzr ucuccus jaecaus 


231 


tL3M}0000025C08 


t-ifutzr ucuccus jaecaus i 


232 


E3M10000025C09 


ucuccLto jtiacans \ 


233 


E3MI0000025C11 


Lanier ucuccus jaecaus 


234 


K3M10000025D01 


Lsru c/ ucuccus jtitzcans l 


235 


K3M10000025D10 '] 


urutzr ucuccus jaecaus i 


236 ] 


B3M10000025E07 i 


-truer ucuccus jaecaus 


237 ] 


B3M10000025E08 i 


b*I7tPi*nPnPf*1IV friar* nlin 1 

- / " tc ' ucuccus JLi&CClllS l 


238 J 


i3M10000025E12 j 


ZUlterncoccus "fnpnnlic I 


239 1 


i3M10000025F04 } 


interne nmus fhornlie \ 
*" ucuccuo JciizctlllS \ 


240 I 


53M10000025F06 


enterococcus ihpnnliv \ 


241 I 


13M10000025F08 ' } 


^nterOCOCCIl^ f/lPrnliv ~S 
\ycK/ccu»j JUCCUllS j 


242 I 


i3M10000025F09 " £ 


enterOCOCCU^ "fnprnliQ 


243 E 


53M1O000025F1O £ 


tflterOCOCCIfS fnprnii* i 


244 £ 


i3M10000025Fll £ 


JlterOCOCCUS fhprnliv \ 


245 £ 


3M10000025F12 £ 


JlterOCOCCUS fflPrrtUv 1 


246 E 


3M10000025G02 "J 


nterOCOCriJS tYlPfrtlir 1 


247 E 


3M10000025G07 £ 


IltPmcncriiv "fnonnlio 
i ucuccUo JLIkZCUUS 


248 E 


3M10000025G09 £ 


nterococcus faecalis 


249 E 


3M10000027A02 £ 


nterococcus faecalis 


250 E 


3M10000027A07 £ 


nterococcus faecalis 


251 E 


3M10000027A09 £ 


nterococcus faecalis 
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252 


E3M10000027B07 


XJlt-li^l L/C UW/ tlo JUtsLrLlllCi 


253 


E3M10000027B08 


FCntPYomppu" inprnli" 


254 


E3M10000027B09 




255 


E3M10000027C02 


Ar ni &y r^r 1 nrr*! /c 'tfiorriliv 
J-trllc-f L/CC/OUtfO J Liiii^Lil to 


256 


E3M10000027C03 


h'.litpvn fnr'r'M'Z ~fnorril / c 


257 


E3M10000027C08 


J^JifPYnrnrT'i/" "fnonnli*: 

J-jftlCrf UULfUULlO JLOz-LfULlo 


258 


E3M10000027D03 




259 


E3M10000027D05 


nAltPYfyrTirru™ fnorTtli" 


260 


E3M10000027D08 


n,nfPYnr*r\r'f % ii" ~ff~ior>r~il 


261 


E3M10000027D10 


JUtlU^l lSL>UL>Ul4d JUtrLUi Ic> 


262 


E3M10000027G01 


T* mi pyrin nnmtQ fn/ynrtlio 


263 


E3M10000027G08 


fa. 11 to yr\ ffiffi I c "tnor^n 1 1 v 
JufMCf CCCCOttJ JCi&LCilld 


264 


E3M10000027H04 


jbtuczrucuccus jaecaus 


265 


E3 M 1 0000027H07 

LYX X \J\J WWt, / X X\J f 


rjilWrOCOCCUS JCteCQUS 


266 


E3M 1 0000028 A02 


EjIIWI OCOCCUS JQQCQIIS 


267 


E3M10000028A03 


JL//<*t>/ L/CUCUUo JU&LUllo 


268 


E3M1 0000028 A04 


Enter ococcus faecalis 


269 


E3M10000028A05 


j2/tiit;rucoccuo jaecaus 


270 


E3M1 0000028 A06 


HiUi&t ucoccus jaecaus 


271 


E3M1 0000028A08 


Enterococcus faecalis 


272 


E3 Ml 000002 RR01 


Enterococcus faecalis 


273 


E3M1 00000? HBO? 


Enterococcus faecalis 


274 


E3M1 0000078R03 

X-/~J XVX X UvVUUiiODVJ 


Enterococcus faeccdis 


275 


E3M1 000007RR04 


Enterococcus faeccilis 


276 


E3 Ml 000002 RROS 


Enterococcus faecalis 


277 


F3M1 0000ft9£R0f, 

J_>J J.V11 V/UUUUjiODv/U 


Enterococcus faecalis 


278 


E3M1 0000028B07 


Eini&r ococcus jaecuus 


279 


E3M1 0000028B08 

XJ<J XYJ. X vvvUU^OJL>vO 


Enterococcus faecalis 


280 


E3M1 000002RC0 1 


Enterococcus faecalis 


281 


E3M1000002RC0? 


sz>merococcus jaecaus 


282 


E3M10000028C04 


EifUtirucoccus jaecaus 


283 


E3M10000028C05 


n/ruarucoccus jaecaus 


284 


E3M 1 0000028C06 


Enterococcus faecalis 


285 


E3M10000028C07 


ucoccus jaeccLiis 


286 


E3M 1 0000028C08 


Uttiitzf ucucciis jaecaus 


287 


E3M10000028D01 


curu&t ucoccuo jaecaus 


288 


E3M10000028D02 


1<iltPYfiff\fr"ii e ' 'fnonnli" 


289 


E3M10000028D05 


fi'.fifPYns'rtr'fifv fsiot^nl tQ 
Ljfiiizr uh/l<(/ «j jl*kZL>ULIo 


290 


E3M10000028D06 


H.ntpi*c\ff\r 4 f % it n "fnor^nii" 


291 


E3M10000028D08 


LJfil-xZ'f LsUULrC-ltD J LiC-LsLil to 


292 


E3M10000028E01 


LJf Wwf C/Ot/L-GitiJ JLltZ-L-LlllCi 


293 


E3M10000028E04 


Fjifprnrnr'pii*: fhppnli" 


294 


E3M10000028E07 


T<titPYnrT\f > f*ii^ "fnorri] r c 


295 


E3M10000028F02 


V.YitPYCir'fir'r'M? "fnoonli^ 
U/flt &f UL-UUlsUo JCttZL-iALtd 


296 


E3M10000028F03 


W.YitPYniTir'r'ti" ~fn&r*nl /'c 


297 


E3M10000028F04 


Enterococcus faecalis 


298 


E3M10000028F05 


Enterococcus faecalis 


299 


E3M10000028F06 


Enterococcus faecalis 


300 


E3M10000028F07 


Enterococcus faecalis 
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301 


E3M10000028G05 


£>/ /ter CC C/C C Wo y uBCUilS 


302 


E3M10000028G06 


J2il (MZrUCUCCUa JQQCQLIS 


303 


E3M10000028G07 


UttlierOCOCCuS JdQCQllS 


304 


E3M10000028H04 


i2//iieruuuccite jaecaus 


305 


E3M10000028H07 


jj/fUtti UL> UC C ltd JCKZCul IS 


306 


E3M10000029A02 


J-tflt&f L/isUlsOUo JCicCUllo 


307 


E3M10000029A04 


Eiuierococcus jaecaus 


308 


E3M10000029A05 


LjrUtzrULuCCUS JuCCQUS 


309 


E3M10000029A10 


Enterococcus faecalis 


310 


E3M10000029A11 


Hitiierococcus jaecaus 


311 


E3M10000029B01 


j^tuerococcus jaecaus 


312 


E3M10000029B02 


&nierococcus jaecaus 


313 


E3M10000029B05 


Enterococcus faecalis 


314 


E3M10000029B06 


enterococcus jaecatis 


315 


E3M10000029B08 


Enterococcus faeccilis 


316 


E3M10000029B1 1 


Enterococcus faeccilis 


317 


E3M10000029B1? 


Enterococcus faecal is 


318 


E3M10000029C01 


Enterococcus faecalis 


319 


E3 M 1 000002 9C0? 


Enterococcus faecalis 


320 


E3M 1 000002900^ 


Enterococcus faecalis 


321 


E3M 1 0000029C04 


Enterococcus faecalis 


322 


E3M10000099COS 


Enterococcus faecalis 


323 


E3M l ooooo?qpo6 


Enterococcus faecalis 


324 


E3M l ooooo9orn7 


Enterococcus faecalis 


325 


E3M 1 00000?9rOR 


Enterococcus faecalis 


326 


£31x110000099009 T 


Enterococcus faecalis } 


327 


E3M1000009OP1 0 


Enterococcus faecalis 1 


328 


E3M 1000002901 2 


Enterococcus faecalis 1 


329 


E3M10000029D01 


Enterococcus faecalis j 


330 


E3M10000029D03 


ntuerococciis Jaecatis 1 


331 


E3M10000029D04 


Enterococcus faecalis 


332 


E3M 1 0000029D05 


Enterococcus faecalis 


333 


E3M 1 0000029D06 


Enterococcus faecalis j 


334 


E3M10000029D08 


Enterococcus faecalis 1 


335 


E3M10000029D12 


Enterococcus faecalis \ 


336 


E3M10000029E01 


Enterococcus faecalis I 


337 


E3M10000029E02 


Enterococcus faecalis \ 


338 


E3M10000029E03 


ijtiierococcus jaecatis \ 


339 


E3M10000029E05 j 


Uttiiervuoccus jaecaus \ 


340 


E3M10000029E07 j 


l>/ utzrucuccus jaecaus l 


341 ] 


E3M10000029E08 j 


i/«tt;/ ucuccus jaecaus 


342 ] 


B3M10000029E09 


-ii 1 1 est ul> uuc us jaecai is j 


343 ] 


E3M10000029E12 


-jfuerL/cvccub jaecaus \ 


344 1 


B3M10000029F01 ] 


-/ftt&ruuuLcus jaecaus 1 


345 ] 


33M10000029F05 j 


-itiitsru(*uccus jaecaus 


346 ] 


53M10000029F06 j 


Enterococcus faecalis 


347 3 


E3M10000029F09 1 


enterococcus faecalis j 


348 1 


i3M10000029F10 1 


Enterococcus faecalis | 


349 I 


}3M10000029F11 I 


Interococcus faecalis 
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V^lOIlc udlUc 


Organism 




PiA/f i aaapiaoqtti 0 


Enter ococcus faecalis 


3^1 
J J I 


PiA/f t aaaaaog/^ai 


Enterococcus faecalis 


3DZ 


b3M1000UUZyU04 


Enterococcus faecalis 




TJ^A/f 1 aaaaaoq/^ac 


Enterococcus faecalis 




bJMIUUUUUZyLjO / 


Enterococcus faecalis 


JDJ 


T?^A/f 1 aaaaaoa/^as 


Enterococcus faecalis 


J JO 


b3M 1 0000029009 


Enterococcus faecalis 


J J 1 


TJIA/f! AAAAAIA/" 1 1 A 

CjD m i ooooozyu J 0 


Enterococcus jaecalis 


3_>o 


Tj OAyfl rvAAAAonr^ 1 1 
b3M100000z9(jl 1 


Enterococcus faecalis 




"CSAyfl AAAAAOA/"* 1 a 

b3M100000z9ul2 


Enterococcus faecalis 


360 


■coiVif 1 aaaaaaattaa 

E3 M 1 0000029H02 


Enterococcus faecalis 


"» /C 1 


b3 M 1 0000029H04 


Enterococcus faecalis 


5b I 


"C5K/T1 aaaaaoattac 

E3M10000029H05 


Enterococcus faecalis 


363 


mXjfl A A A A/1A AT T/"\0 

E3M10000029H07 


Enterococcus faecalis 


364 


E3 M 1 0000029H08 


Enterococcus faecalis 


365 


"C5TV It 1 AAAAAA AT T 1 1 

E3M10000029H1 1 


Enterococcus faecalis 


366 


"OH /T1 AAAAAO A A A C 

E3M10000030A05 


Enterococcus faecalis 


367 


POX /ft A AAA A') A A r\ O 

E3M10000030A08 


Enterococcus faecalis 


368 


E3 M 1 000003 0 A09 


Enterococcus faecalis 


369 


VOT^ /fl A AAA AO A 111 

E3M10000030A1 1 


Enterococcus faecalis 


370 


E3M10000030B03 


Enterococcus faecalis 


371 


T~"l U /<" t AAAAAA A A ^ 

E3M10000030B04 


Enterococcus faecalis 


372 


E3M10000030B05 


Enterococcus faecalis 


373 


E3M10000030B06 


Enterococcus faecalis 


374 


POl K1 A A A A A O AT-» A r-t 

E3M10000030B07 


Enterococcus faecalis 


375 


E3M10000030B08 


Enterococcus faecalis 


376 


P1H A 1 A A A A A O A T^* 1 A 

E3 M 1 000003 0B 1 0 


Enterococcus faecalis 


377 


T~> A ■» A A A A A 1 An -i 1 

E3M10000030B1 1 


Enterococcus faecalis 


378 


rjOTl yf 1 A A A A A<-> AT> 1 /-» 

E3M 1 0000030B 1 2 


Enterococcus faecalis 


379 


TT70 71 A"1 A A A A AO AOA1 

E3M10000030C03 


Enterococcus faecalis 


0 0 A 

380 


T70 Tl A* 1 AAAAAO AAA /I 

E3M10000030C04 


Enterococcus faecalis 


381 


T?0 TV A 1 AAA A AO A/"i 1 A 

E3M10000030C12 


Enterococcus faecalis 


382 


T?OX A 1 A AAA AO fVT\ AA 

E3M10000030D02 


Enterococcus faecalis 


383 


T? O TV A 1 A AAA AO Anne 

E3M10000030D05 


Enterococcus faecalis 


384 


"r*0 TV A" 1 AAA A AO AHA O 

E3M10000030D08 


Enterococcus faecalis 


385 


T70 X A 1 AAAAAO ATA A A 

E3 M 1 000003 0D09 


Enterococcus faecalis 


3oo 


CO TV A* 1 AAAAATATM A 

b3 M 1 0000030JJ 1 0 


Enterococcus faecalis 


3o / 


T? 1 TV /f 1 AAAAAT A7T\ 1 A 

b3 M 1 000003 0D 1 2 


Enterococcus faecalis 


TOO 

3oo 


CQ A/f 1 A A AAA'S AT? A 1 

E3M 1 0000030EO 1 


Enterococcus faecalis 


on 
3oy 


rJOH/fl AAAAAO At? AA 

b3 M 1 0000030h0z 


Enterococcus faecalis 


jyo 


"CSAyTI AAAAAQ AH?A/1 

JbJ M 1 000003 0Jb04 


Enterococcus jaecalis 


"T.O 1 

391 


T70 A/T1 AAAA A"2 AT?AO 

E3M10000030b08 


Enterococcus faecalis 




"C2A/f1 AAAAA1ACAA 

b3 M 1 0000030b09 


Enterococcus faecalis 


393 


CI U 1 A A AAA'S AX? 1 A 

b3 M 1 0000030b 1 0 


Enterococcus faecalis 


:>94 


"ClA/fl AAAAAQATTAI 

b3 M 1 0000030r 0 1 


Enterococcus faecalis 


jyj 


& d ivi i i/uuuu j yjr vjh 


Enterococcus faecalis 


396 


E3M10000030F06 


Enterococcus faecalis 


397 


E3M10000030F07 


Enterococcus faecalis 


398 


E3M10000030F10 


Enterococcus faecalis 
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399 


E3M10000030F12 


j-irut^f UuUCClio JuSCullS 


400 


E3M10000030G01 




401 


E3M10000030G03 


i^fut^r uui/CGub JuBCQllS 


402 


~~ E3M100Q0030G06 " " 


J-stU&ruCOCCuS jaecalis 


403 


E3M10000030G08 


Enterococcus faecalis 


404 


"E3M10000030G09 


Enterococcus faecalis 


405 


E3M10000030G12 


Hitu&r ococcus jaecalis 


406 


E3M10000030H03 


E*rtLtzr<jcocciis jaecalis 


407 


E3M10000030H04 


i-ttuc-f uuoccus jaecalis 


408 


E3M10000030H06 


jzitutzr ococcus jaecalis 


409 


E3M10000030H07 


niiuei ocuccus jaecalis 


410 


E3M10000030H08 


Enter ococcus faecalis 


411 


E3M10000030H10 


Enter 'ococcus faecalis 


412 


E3M10000030H11 


Enter ococcus faecalis 


413 


E3M10000031A02 


Enter ococcus faecalis 


414 


E3M10000031A06 


hnterococcus faecalis 


415 


E3M1000003IA07 


Enterococcus faecalis 


416 


E3M10000031A08 


Enter ococcus jaecalis 


417 


E3M1 000003 1B02 


Ente) ococcus faecalis 


418 


E3M1 000003 1B03 


Enterococcus faecalis 


419 


E3M 1 000003 1B04 


Enterococcus faecalis 


420 


E3M10000031B09 


Enterococcus faecalis 


421 


E3M10000031B10 


Enterococcus faecalis 


422 


E3M10000031B11 


Enterococcus faecalis 


423 


E3M10000031B12 


Enterococcus faecalis 


424 


E3M10000031C01 


Enterococcus faecalis 


425 


E3M1 000003 1C04 


Enterococcus faecalis 


426 


E3M10000031C06 


Enterococcus faecalis 


427 


E3M10000031C10 


Enterococcus faecalis 


428 


E3M10000031C11 


Eifuet ococcus Jaecalis 


429 


E3M1 000003 1C12 


Enterococcus faecalis 


430 


E3M10000031D03 


Enterococcus faecalis 


431 


E3M 1 000003 1D04 


hnterococcus faecalis 


432 


E3M10000031D08 


Enterococcus faecalis 


433 


E3M10000031E03 


Enterococcus faecalis 


434 ] 


E3M1000003IE09 ] 


enterococcus jaecalis 


435 ] 


E3M10000031F02 ] 


it uer ococcus jaecalis 


436 J 


S3M1 000003 1F04 "] 


^nterococcus jaecalis 


437 1 


E3M10000031F07 " ] 


-it tier ococcus jaecalis 


438 I 


53M10000031F09 j 


micrococcus faecalis 


439 I 


13M10000031F11 ' i 


Micrococcus faecalis 


440 I 


33M1 000003 1G03 


enterococcus faecalis 


441 I 


UM10000031G04 \Enterococcus faecalis 


442 I 


iJMl 000003 1G05 £ 


enterococcus faecalis 


443 I 


33M10000031G06 "' £ 


.nterococcus faecalis 


444 E 


3M10000031G07 £ 


Micrococcus faecalis 


445 E 


3M10000031G08 E 


nterococcus faecalis 


446 E 


3M10000031G11 e 


nter ococcus faecalis 


447 E 


3M10000031H05 £ 


nterococcus faecalis 
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Son IT) 


V^lUllc 11*1111 C 


Organism 




p^ivf 1 nnnnm i wn£ 

XiolVllUUUUUJ IxlUD 


Enterococcits faecalis 


ddQ 


P3 A/T1 nnnnriQ 1 um 
JC/OiVllUUUUUj IrlU / 


Enterococcus faecalis 




Jtl31vnuuuuU3lJn.Uo 


Enterococcus faecalis 


4D 1 


cqxji aaaaao. i m a 
is 3 M 1 UUUUU3 1 ri 1 0 


Enterococcus faecalis 


A<0 


b3MlUUUUU31iil 1 


Enterococcus faecalis 




TfJAyfl AAAAAQO A 


Enterococcus faecalis 


4j4 


TTIA/f T AAAAAOO A A/# 

E3MI0000032A04 


Enterococcus faecalis 


A^ 


TTQlVyll AAAAAOO A A/C 

CjdNi 1UUUUU3zAUo 


Enterococcus faecalis 


4jO 


CTA J1 AAAAAOO A AT 

J}3 M 1 UUUUUiz A07 


Enterococcus faecalis 


A<1 
4 J / 


mm 1 UUUUU3ZA08 


Enterococcus faecalis 


4jo 


"C O A A 1 AAAAAO O A An 

Jb jM 1 U00003ZA09 


Enterococcus faecalis 


A <Q 


E3M1U000032A10 


Enterococcus faecalis 


40U 


CJA/fl AAAAAOO A 1 1 

E3MiUUU003zAl 1 


Enterococcus faecalis 


4oi 


E3M10000032B03 


Enterococcus faecalis 


/l /CO 

462 


T?1AA1 A AAA AO TnA vl 

E3M10000032B04 


Enterococcus faecalis 


4oi 


E3M 1 0000032B07 


Enterococcus faecalis 


404 


POAyTI AAAA AOOTi AO 

E3M10000032B08 


Enterococcus faecalis 


465 


Jb3M 1 0000032B09 


Enterococcus faecalis 


A 

466 


E3M10000032B11 


Enterococcus faecalis 


467 


T70 A <f 1 AAAAAOIT* 1 

E3M1 0000032B 12 


Enterococcus faecalis \ 


468 


E3M 1 0000032CO 1 


Enterococcus faecalis 


469 


E3M10000032C02 


Enterococcus faecalis 


470 


E3M10000032C03 


Enterococcus faecalis 


471 


E3M 1 0000032C04 


Enterococcus faecalis 


A TO 

472 


TJH JT 1 AAAAAO'^/'tA/' 

E3M10000032C06 


Enterococcus faecalis 


473 


E3M10000032C09 


Enterococcus faecalis 


474 


E3M10000032C11 


Enterococcus faecalis 


A*7C 

475 


E3 M 1 0000032C 1 2 


Enterococcus faecalis 


/! "7/C 

4/o 


T"?Q A >T 1 AAA A A1 nT\A t 

E3 M 1 0000032DO 1 


Enterococcus faecalis 


477 


E3M10000032D02 


Enterococcus faecalis 


475 


E3M1 0000032D03 


Enterococcus faecalis 


4/y 


"CI TV A1 AAAArtlirvA/ 

E3M 1 0000032D06 


Enterococcus faecalis 


/ion 

480 


"CO A /f 1 AAAAATHT\AA 

E3M10000032D09 


Enterococcus faecalis 


A O 1 

481 


E3M10000032D12 


Enterococcus faecalis 


482 


COXA! ArtAAAI^rA 

E3M 1 0000032E04 


Enterococcus faecalis 


483 


X?1\A"t AAAAAIirAf 

E3 Ml 0000032E05 


Enterococcus faecalis 


454 


CiXyll AAAAAOTT7AO 

EiiVlluUU0U32E08 


Enterococcus faecalis 


45j 


"CJA/f 1 AAAAAO.OT21 A 

t, J M 1 UUUUU32E 1 0 


Enterococcus faecalis 


450 


"DOXyf 1 AAAAAOOr 1 1 


Enterococcus faecalis 


45 / 




j-i . r i . ..... 

Enterococcus jaecalis 


455 


rlr j M 1 UUUUU32 Jb 02 


Enterococcus faecalis 


/ICO 
45y 


biM 1 UUUUu32Jh 03 


Enterococcus faecalis 


4yu 


AAAAA^TDAC 

biMl UUUU032r 05 


Enterococcus faecalis 


4i? 1 


[J'ilV/f 1 AAAAA'30T?A'7 

D3MlUUU00J2r07 


Enterococcus faecalis 


/too 
4VZ 


C"2Ayf1 AAAAAQOTpAO 

bJ Ml UUUUO jJ.r 08 


Enterococcus faecalis 


493 




Enterococcus faecalis 


494 


E3M10000032F12 


Enterococcus faecalis 


495 


E3M10000032G01 


Enterococcus faecalis 


496 


E3M10000032G02 


Enterococcus faecalis 
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497 


E3M10000032G04 


EflterococciLS foemlis 


498 


E3M10000032G05 


Enterococcus fnpmlis 


499 


E3M10000032G06 


EllterOCOCCUS fhppnli? 


500 


E3M10000032G07 


Enterococcus fnprnli? ~ 


501 


E3M10000032H05 


EnterOCDCrtlK friprnlin 


502 


E3M10000032H06 


Enterococcus faecalis ~ 


503 


E3M10000032H08 


EnteroCOCCUS frtPrnli? " "' 


504 


E3M10000032H09 


Enterococcus fnpmlis 


505 


E3M10000032H10 


■«-<»•-»'*--/ KS\*\s\s\si*Ly /UCuUiM 


506 


E3M10000033A03 


J_JtUCf l/tl/t/tHi) /UCL/U(/iJ 


507 


E3M1 0000033 A04 


J-jftlCf CGt/OHfO JLttZCCll-lo 


508 


E3M10000033A05 


i—i i (tc/ ftl/OOWo yucCU(/j 


509 


E3M1 0000033 A06 




510 


E3M10000033A07 


Enter ncncous fnonnli? '~ 


511 


E3M1 0000033 A08 


Flttfpr/ip/ippu? ~f/ios*rtliv> 

J-JlWZt L/t(/l/CMO JLlfzCCtllb 


512 


E3M10000033A11 


EyitPYcmnnnnv ~fno/*ftlic> 

±JIUKZI L/C«l/CL.Mil JCidC'ClllS 


513 


E3M10000033B01 


j-ittcKr ucuccuo jueCullS 


514 


E3M10000033B02 


Jsrucr coCGGZ(i> JCieCQllS i 


515 


E3M10000033B04 


i^fu&rucuocub jueCQllS 


516 


E3M10000033B05 


J-JflLCf UXsiJlsisUo Jti&CCIlId 


517 


E3M10000033B06 


j~dtuc.r ucuc>i,us jaecans 


518 


E3M10000033B08 


j^rutzrucoccub jaecailS 


519 


E3M10000033B09 


jzttufzrucuccus j decerns 


520 


E3M10000033C01 


Ajiu&rucuccus jQeccLUS 


521 


E3M10000033C02 


iziutvruisUGcits jaecaus 


522 


E3M1 0000033 C05 1 


shnierococcus jaecalis 


523 


E3M10000033C09 


jzirunrucucciis jaecailS 


524 


E3M10000033CI0 


fa Vlt0} m i~lt*'f~\r t f~ t t 1 C Trmr* i n 

LjltlkZI UUVGCUS JUeCullS 


525 


E3M10000033C11 


jurtltzr ULrUlsClio JUeCClllS 


526 


E3M10000033C12 


J?,7ltpi'nPnPr"itv -^non/tlio 
i-tfu&r c/cucc/io jUecCtllS 


527 


E3M10000033D01 


faiflfpF/lPrtP/^llV frmrtnlic 
L^rutzf JUeCullS 


528 


E3M10000033D04 


Enfprnmppiiv ~fnt>r>nlic 

LJfUiZi L/(/l/U(/ MO jCifZCCllld 


529 


E3M10000033D05 


fa.ntpmPriPS*'}!? "frtnn r-tl i & 
LiflliZf ULLtCClid JCieCQllS 


530 


E3M10000033D06 


^* ,}lt PY CiC CiP OT t V -ffionnliv 

LJiuxzf i/i-ucutfii JCl&C-CtllS 


531 


E3M10000033D09 


^*,YltPYT\PClPmiV ~frtonnlic 


532 J 


E3MI0000033DI0 


\vitPmpnPP11Q "fnonnlis? 


533 ] 


E3M10000033D11 ] 


^AltprnpnnpTiv fnof*n1i*< 


534 ) 


E3M10000033E02 ] 


Kntprncnpriiv "fnonnl iv 


535 3 


E3M10000033E03 j 


hntprororc7JS fnppnli? 


536 J 


E3M10000033E04 ' ] 


^nter OCOCCU v fnprn //V 


537 1 


53M10000033E05 J 


Enterococcus "fnpmliv 


538 I 


53M10000033E07 j 


Enterococcus fnpm/iv 


539 I 


i3M10000033E08 j 


enterococcus fnpmliv 


540 1 


i3M10000033E09 J 


enterococcus firspnnli^ 


541 I 


23M10000033E11 1 


inter ococcus fnpmti? 


542 I 


s3M10000033F01 " 2 


enterococcus faecalis 


543 I 


3M10000033F03 " £ 


Aiterococcus faecalis 


544 I 


:3M10000033F04 i 


Merococcus faecalis 


545 £ 


3M10000033F05 i 


,nterococciis faecalis 
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oeqiJL/ 


Clone name 


Organism 


546 


m A if 1 AAA/imO'DA'7 

biMlOOOOOJirOv 


Enterococcus faecalis 


CA H 

547 


CD TV A 1 AAnrtAO O nno 

b3M10000033F08 


Enterococcas faecalis 


C AO 

548 


t?OTi At AAnnATiri rv 

b3MI0000033F10 


Enterococcus faecalis 


C/t A 

549 


T?OTV yf 1 AAAAAO ino 

b3M10000033F12 


Enterococcus faecalis 


<<a 
55U 


"COAyf 1 AAAAAOOPAI 

b3M10U00033G01 


Enterococcus faecalis 


cc i 


"CO Tv yf 1 AAAAAO O O AO 

b5MlUOU0033G02 


Enterococcus faecalis 


ceo 

552 


TOO A /T1 AAArtAOOr'AO 

b3M10000033G03 


Enterococcus faecalis 


CCQ 

555 


bi Ml OUUOU 5 J O04 


Enterococcus faecalis 


554 


bJJVu000003SG06 


Enterococcus faecalis 


555 


"DO T\ /f 1 AAAAAO O pAn 

b3M10000033G07 


Enterococcus faecalis 


CC/C 

556 


TOO A yf 1 A AO A AO 

b3M10000033G08 


Enterococcus faecalis 


557 


TOOTV yf 1 AAfVAAO O /"* A A 

E3M 1 0000033 G09 


Enterococcus faecalis 


ceo 

558 


E3M10000033G12 


Enterococcus faecalis 


559 


E3M 1 0000033H02 


Enterococcus faecalis 


560 


E3 M 1 000003 3 H04 


Enterococcus faecalis 


561 


E3M10000033H05 


Enterococcus faecalis 


562 


TOO if 1 AAAAAO "> T 

E3M10000033H07 


Enterococcus faecalis 


563 


E3M10000033H08 


Enterococcus faecalis 


564 


E3M10000033H09 


Enterococcus faecalis 


565 


E3M10000033H10 


Enterococcus faecalis 


566 


E3M10000033HH 


Enterococcus faecalis 


567 


E3M10000034A02 


Enterococcus faecalis 


568 


E3M10000034A03 


Enterococcus faecalis 


569 


E3M10000034A04 


Enterococcus faecalis 


570 


E3M10000034B02 


Enterococcus faecalis 


571 


E3M10000034B04 


Enterococcus faecalis 


572 


E3M10000034C04 


Enterococcus faecalis 


573 


E3M10000034D01 


Enterococcus faecalis 


574 


E3M 1 0000034D02 


Enterococcus faecalis 


575 


E3M100tf0034E01 


Enterococcus faecalis 


576 


E3M1 0000034E04 


Enterococcus faecalis 


577 


E3M10000034F02 


Enterococcus faecalis 


578 


E3M10000034F03 


Enterococcus faecalis 


579 


E3M 1 0000034F04 


Enterococcus faecalis 


580 


E3M10000034G02 


Enterococcus faecalis 


CO 1 

581 


TOO TV K 1 AAAAA1 A f\0 

E3 M 1 0000034G03 


Enterococcus faecalis 


coo 

582 


TOOTV A 1 AAAAAO /I y T/OO 

E j M 1 000003 4H02 


Enterococcus faecalis 


coo 

583 


T"*OTV iff AAAAAO A T TA 1 

E3M10000034H03 


Enterococcus faecalis 


CO A 

584 


TOOTV yl*1 AAAAAO C A AO 

E3M 1 000003 5 A02 


Enterococcus faecalis 


CO c 

5o5 


TO O A /f 1 AAAAAO C A f\A 

E3M 1 000003 5 A04 


Enterococcus faecalis 


5oo 


"CO TV if 1 AAAAAO C A AC 

b3 M 1 000003 5 A05 


Enterococcus Jaecalis 


CQO 

55/ 


"COTV/TI AAAAAO C A (\£L 

b3M10000035A06 


Enterococcus faecalis 


coo 

588 


TOOTV /T1 AAAAAO C A AO 

E3M10000035A08 


Enterococcus faecalis 


con 

589 


TOO A if 1 An A A AO C A A A i 

E3M 1 000003 5A09 


Enterococcus faecalis 


590 


TOO TV yf 1 AAAAAO C A 1 1 

E3M 1 0000035 A 1 1 


Enterococcus faecalis 


Z>y 1 


CtD 1Y1 1 U U U U U J J D U 1 


Enterococcus faecalis 


592 


E3M10000035B03 


Enterococcus faecalis 


593 


E3M10000035B06 


Enterococcus faecalis 


594 


E3M10000035B07 


Enterococcus faecalis 
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595 


E3M10000035B08 


&r ucruuucciis jaecaus 


596 


E3M10000035B10 


Aj/ticf L/L-uucito jaecaus 


597 


E3M10000035B11 


j^niet ococcus jaecalis 


598 


E3M10000035B12 


ani&r uuuccits jaecaus 


599 


E3M10000035C01 


Ejiuer ococcus jaecalis 


600 


E3M10000035C03 


j-Lr/iivr ucuucus jaecaus 


601 


E3M10000035C04 


Enterococcus Jaecalis 


602 


E3M10000035C05 


muter ococcus jaecalis 


603 


E3M10000035C06 


Enterococcus faecalis 


604 


E3M10000035C07 


Hr/iier ococcus jaecalis 


605 


E3M10000035C08 


Enterococcus Jaecalis 


606 


E3M1 0000035C09 


Enterococcus faecalis 


607 


E3M10000035C11 


Enterococcus faecalis 


608 


E3M10000035C12 


Enterococcus faecalis 


609 


E3M10000035D02 


Enterococcus faecalis 


610 


E3M10000035D03 


Enterococcus faecalis 


611 


E3M10000035D04 


Enterococcus faecalis 


612 


E3M10000035D05 


Enterococcus faecalis 


613 


E3M1 0000035D 1 0 


Enterococcus faecalis 


614 


E3M10000035D11 


Enterococcus faecalis 


615 


E3M10000035E03 


Enterococcus faecalis 


616 


E3M1 000003 5E04 


Enterococcus faecalis 


617 


E3M10000035E05 


Enterococcus faecalis 


618 


E3M 1 000003 5E07 


Enterococcus faecalis 


619 


E3M1 000003 5E08 


Enterococcus faecalis 


620 


E3M10000035E09 


Enterococcus faecalis 


621 


E3M10000035E10 


Enterococcus faecalis 


622 


E3M10000035EII 


Enterococcus faecalis 


623 


E3M10000035E12 


Enterococcus faecalis 


624 


E3M10000035F01 


Enterococcus faecalis 


625 


E3M10000035F02 


Enterococcus faecalis 


626 


E3M10000035F03 


Enterococcus faecalis 


627 


E3M10000035F06 


Enterococcus faecalis 


628 


E3M10000035F07 


Enterococcus faecalis 


629 


E3M10000035F08 


Enterococcus faecalis 


630 ] 


E3M10000035F09 } 


Enterococcus faecalis 


631 ] 


E3M10000035F11 ' ] 


Enterococcus faecalis 


632 ] 


B3M10000035F12 i 


z>nier ococcus jaecal is 


633 ] 


23M10000035G02 j 


mterococc us faecalis 


634 J 


53M10000035G04 ' j 


jtutzruooccus jaecaus 


635 1 


53M10000035G05 J 


enterococcus faecalis 


636 1 


i3M10000035G08 j 


aiu ar oc occ us jaecaus 


637 I 


13M10000035G09 i 


jt i ler ococcus jaecalis 


638 I 


13M10000035G10 * i 


enterococcus faecalis 


639 I 


13M10000035G11 £ 


jtuerococcus jaecalis \ 


640 I 


23M100OOO35HO3 £ 


Merococcus faecalis 


641 I 


S3M10000035H06 £ 


Aiterococcus faecalis 


642 I 


3M10000035H09 £ 


enterococcus faecalis 


643 £ 


3M10000035H1 1 Enterococcus faecalis 
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AAA 
044 


aaaaao^ a ao 
Jco M 1 UUUUU J 0 AU3 


Enterococcus faecalis 


043 


noA/f i aaaaaoa a A/i 
£3M1UUuUU30AU4 


Enterococcus faecalis 


/Of £ 
040 


b3M 1 0000036A05 


Enterococciis faecal is 


04/ 


"COTVyfl AAAAAO/C A A£ 

b3M1000003oAUo 


Enterococcus jaecalis 


04 o 


TJOA/f 1 AAAAAO/C A f\H 

xi 1 UUUUU J 0 AU / 


Enterococcus faecalis 


AAQ 

04y 


noA^i AAAAAO/C a no 
£3 M 1 UUUU030AU6 


Enterococcus faecalis 


05U 


AAAAAO/C A AA 

b3M1000003oA09 


Enterococcus jaecalis 


0j 1 


T70"\/f1 AAAAAO/C A 1 A 

i}3JYuUuUUU30Alu 


Enterococcus jaecalis 


OjZ 


TJOAyTI AAAAA^/CDAI 

b3 M 1 OOOOUjoBOI 


Enterococcus jaecalis 


£<0 

053 


T?0\>T1 AAAAAO/CDAO 

b3M10U0003oB03 


Enterococcus faecalis 


654 


b3M10000036B06 


Enterococcus faecalis 


655 


b3M10000036B07 


Enterococcus jaecalis 


656 


b3M 1 000003 6B08 


y-p , r i • 

Enterococcus faecalis 


657 


K3M1OOO0Q36B09 


Enterococcus faecalis 


658 


E3M10000036B1 1 


Enterococcus faecalis 


659 


E3 M 1 000003 6B 1 2 


Enterococcus faecalis 


660 


E3M10000036C01 


Enterococcus faecalis 


661 


Pli >ri aaaaao /rirti 

E3M10000036C03 


Enterococcus faecalis 


662 


E3 M 1 000003 6C06 


Enterococcus faecalis 


663 


E3M10000036C07 


Enterococcus faecalis 


664 


E3M10000036C08 


Enterococcus faecalis 


665 


E3M10000036C09 


Enterococcus faecalis 


666 


E3M10000036C10 


Enterococcus faecalis 


667 


E3M10000036C11 


Enterococcus faecalis 


668 


E3M1 0000036D03 


Enterococcus faecalis 


669 


E3M10000036D04 


Enterococcus faecalis 


670 


T'O A 1 A AAA AO /"riA/" 

E3 M 1 0000036D06 


Enterococcus faecalis 


671 


P11 M 1 AAAAA1 /"TvAfl 

E3M10000036D08 


Enterococcus faecalis 


672 


E3M10000036D09 


Enterococcus faecalis 


673 


T^O "R /T 1 A AAA AO /~T"\ t A 

E3 Ml 000003 oD 1 0 


Enterococcus faecalis 


674 


E3M10000036D1 1 


Enterococcus faecalis 


675 


riHH A AAA AO ZTT^1 A 

E3M10000036D12 


Enterococcus faecalis 


676 


Tpi Tl yfi A AAA AO S~Y^l~\ t 

E3M10000036E01 


Enterococcus faecalis 


677 


T"?0 X A 1 AA AA AO /T'T'A >l 

E3M10000036E04 


Enterococcus faecalis 


678 


T~»o X ift AAAAAO/PAr 

E3M10000036E05 


Enterococcus faecalis 


679 


PI \ if 1 AAAAAO /TT7AO 

E3M10000036E07 


Enterococcus faecalis 


£OA 

ooO 


"COXA"! AAA A AO /CD AO 

b3M1000003ob08 


Enterococcus faecalis 


/CO 1 

ool 


"DO X /f 1 AAAAAO /CfAO 

bJM 1 0000036r 03 


Enterococcus faecalis 


Oo/ 


t?0\>T1 AAAAAO/£I?A/l 

bJ M 1 UU0003or 04 


Enterococcus jaecalis 


/£00 

0o3 


b3M1000003or05 


Enterococcus jaecalis 


£0/1 

0o4 


"CON/f 1 AAAAAO^fAO 

b3MlU0UU03o£0o 


Enterococcus jaecalis 


Ooj 


T70A/f 1 AAAAAO/CCAA 

E*d M 1 0U0003 Or U9 


Enterococcus jaecalis 


£0£ 

OoO 


"DOTVyf 1 AAA A AO /Ct? 1 A 

b3M1000003or 10 


77 , r ;• 

Enterococciis jaecalis 


£01 
DO / 


T21\A 1 AAAAAO/^CI 1 

b3M 1 000003or 12 


Enterococcus faecalis 


0oo 


C 0 A A 1 AA A A AO A 1 

bJMlOOOUO oouU I 


Enterococcus faecalis 




JCf J lvl 1 UuvvUj o vjuz 


Enterococcus faecalis 


690 


E3M10000036G03 


Enterococcus faecalis 


691 


E3M10000036G04 


Enterococcus faecalis 


692 


E3M10000036G06 


Enterococcus faecalis 
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693 


E3M10000036G10 


j-tiut^ruuoccitS jaecailS 


694 


E3M10000036H02 


Ljrii&i UOOCCUS JQQCQllS 


695 


E3M10000036H03 


inline,! wc-UOCmo JGSCQIJS 


696 


E3M10000036H04 


M-jfiitzr uisUCCUiS jaecailS 


697 


E3M10000036H05 


t-ti net ucuccus jaecailS 


698 


E3M10000036H06 


tut urn ococcus jaecalis 


699 


E3M10000036H07 


j^/ruef (JLOCCUS jaecalis 


700 


E3M10000036H08 


j-i Filter UCUCCliCi JQBCQllS ! 


701 


B3M10000036H09 


jzituw ococcus jaecalis 


702 


b3M10000036H10 


Latum OCOCCUS juBCCXllS 


703 


E3M10000037A03 


afuerococcus jaecalis 


704 


E3M10000037A06 


Entei 'ococcus faecalis 


705 


E3M10000037A08 


fantet 'ococcus Jaecalis 


706 


E3M10000037A09 


Enterococcus faecalis 


707 


E3M10000037A10 


anierucoccus jaecalis 1 


708 


E3M10000037B02 


bitter ococcus faecalis 


709 


E3M10000037B07 


Enterococcus faecalis 


710 


E3M10000037B08 


Enter ococcus faecalis 


711 


E3M10000037B11 


Enterococcus faecalis \ 


712 


E3M10000037C01 


Enterococcus faecalis 


713 


[E3M10000037C02 


hnterococcus faecalis 


714 


E3M10000037C04 


Enterococcus faecalis 


715 


E3M10000037C05 


Enterococcus faecalis 


716 


E3M10000037C07 


Enterococcus faecalis 4 ' 


717 


E3M10000037C11 ' 


Enterococcus faecalis 


718 


E3M10000037C12 


Enterococcus faecalis 


719 


E3M10000037D02 


Enterococcus faecalis 


720 


E3M10000037D03 ~ 


Mjruer ococcus jaecalis 


721 


E3M10000037D04 


Enterococcus faecalis 


722 


E3M10000037D05 


Enterococcus faecalis 


723 


U3M10000037D06 


enter ococcus jaecalis 


724 


E3M10000037D09 


Enterococcus faecalis 


725 


b53M10000037Dll 


Enterococcus faecalis 


726 ] 


E3M10000037E01 ] 


Enterococcus faecalis 


727 ] 


B3M10000037E02 


enterococcus faecalis 


728 3 


53M10000037E03 '] 


Enterococcus faecalis 


729 ] 


i3M10000037E05 ] 


Enterococcus faecalis 


730 1 


13M10000037E07 ' ] 


-ttuerococcus jaecalis 


731 I 


13M10000037E08 " } 


jtuni ococcus jaecalis 


732 I 


i3M10000037E10 


< A')ti> YTi C /~\ f ~i rc 4/tomvl in 

jttiKzi uL-uL.L,us ja&caus 


733 I 


i3M10000037E12 / 


jtuizi ucuccus jaecaus 


734 I 


i3M10000037F01 "} 


JiUlZf i/COCC CtS jascans 


735 I 


3M10000037F02 "™ £ 


'rue/ ulucuus jaecaus 


736 E 


3M10000037F06 £ 


truer ucuccus jaecaus 


737 E 


3M10000037F07 £ 


tfiiizf ucoccus jaecaus 


738 E 


3M10000037F12 " £ 


nterococcus faecalis 


739 E 


3M10000037G01 % 


nterococcus faecalis 


740 E 


3M10000037G02 E 


nterococcus faecalis 


741 E 


3M10000037G03 E 


nterococcus faecalis j 
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Orpjinfcin 


742 


E3M10000037G05 




743 


E3M10000037G06 


jif/uerococciiS juecGiis 


744 


E3M10000037G07 


Eiitevococcus Jhecalis 


745 


E3M10000037G08 


ciYiierococcus jciecciiis 


746 


E3M10000037G10 


Hfnierococcus jaecaiis 


747 


E3M10000037G1 1 

■i-'jj.'j. J. \/\/v/vjvj.j / vj 1 1 


HinlerOCOCCUS JCLQCCilXS 


748 


E3M1000n0^7HO? 

J— »«JJ-VJ.l V/VVJVJU J / X J.V/X. 


Enterococcus faecalis 


749 


E3M1 0000037HOS 


hjiitQvococcus faecalis 


750 


E37vf 1 0000037H07 


Enter oc occus faecalis 


751 


E3M10000037H10 

i—t+J Xvx J. \J\J\JJ 1 XX I \J 


H/tiiei ococcus jaecaiis 


752 


E3M1 0000037H1 1 

XV X I VJVJL'L/v/J / XT 1 i 


Enterococcus Jaecaiis 


753 


E3M1 0000038A0? 

l-t-J x*X J. \J VJ V VJ VJ J OiT. 


Enterococcus faecalis 


754 


E3M1 0000038A03 


Enterococcus faecalis 


755 


F3Mi' 0000038 A OS 

i-iJVfL X V/Uv7vJVJ\J O-TivAJ 


Enterococcus faecalis 


756 


E3M 1 0000038 A 06 

X-f-JXYJL 1 vVJvJVJVJ JOXT.VJVJ 


Enterococcus faecalis 


757 


F3M1000003RA07 

JL^JlVJ.lVj\JVJVJ\/JO^\U / 


Enterococcus faecalis 


758 


F3M1 0000038 A OQ 

a-/«jxvi. i vj\jvjuvj«7 orwjy 


Enterococcus faecalis 


759 


E3M1 0000038A 1 0 


Enterococcus faecalis 


760 


F3M1 0000038 A 1 1 


Enterococcus faecalis 


761 


F3M1 000003R"R09 

J-r J JLYA 1 VJ VJ VJ Vj W O XJ \J Zr 


Enterococcus faecalis 


76^ 


f^mi 000003RT103 


Enterococcus faecalis 


763 


F3M 1 000003 8R04 


Enterococcus faecalis 


764 

/ VJ t + 


xZOLVl x VjvUUUjOxSU J 


Enterococcus faecalis 


76-S 


JZOlvli vvUUUjOIjU / 


Enterococcus faecalis 


766 

/ uvj 


f^mi ooooo38F*oa 


Enterococcus faecalis 


/ vj l 


f^mi ooonfnRpfio 


Enterococcus faecalis 


768 


f^mi ooooo3kr 1 1 

J-*.J1Y1 1 VJ v/VJUVJ J OD I A 


Enterococcus faecalis 


769 


F3M1 0000038P0? 

J— ' IVl 1 VVVJVjVJ«?OV^\J^i 


Enterococcus faecalis 


770 


F3M1 ooooo38po^ 

L^J LVx 1\}\J\J\J\JJ 0\^\J j 


Enterococcus faecalis 


111 


F3M 1 0000038POS 

JAVA! V VVUvJO V^\7J 


Enterococcus faecalis 


772 


F3M1 000003RP07 


Enterococcus faecalis 


773 


F3M1 0000038P i o 

J-r-JlVl I VJVJVJVJVJ JOU 1 Vj 


Enterococcus faecalis 


774 


F3M1 000003RP 1 9 


Enterococcus faecalis 


775 


F3M1 0000038r>01 


Enterococcus faecalis 


776 


F3Miooooo3Rno? 

JxVX 1 v/\JUv/Vj«7 OXJVii 


Enterococcus faecalis 


111 


E3M1 0000038D04 

J—f-JXVJL I VJVJVJVJVJJOJLJVJt' 


Enterococcus faecalis 


778 


E3M1 0000038H08 


Enterococcus faecalis 


779 


E3 Ml 000003 8 D 10 

Xj-J IV 1 1 VJVJVJVJVJ-J <J XJ I VJ 


Enterococcus faecalis 


780 


E3M10000038D1 1 


Eif iter ococcus jaecaiis 


781 


E3 M 1 00 0003 8D 1 ? 


Citjiei ococcus jaecaiis 


782 


E3M10000038E02 


dt iter ococcus jaecaiis 


783 


E3 Ml 000003 8E01 

*-t~s lyx x \j\s\r\j\j j ujl>vj-J ^ 


Cjfflet ococcus jaecaiis 


784 


E3M10000038F04 


vjiiier ococcus jaecaiis 


785 


E3M10000038E05 


EjnieroLuccus jaecaiis 


786 


E3M1 000003 8F07 


vjiiier ococcus jaecaiis 


787 


E3M10000038E08 


Enterococcus faecalis 


788 


E3M10000038E11 


Enterococcus faecalis 


789 


E3M10000038F02 


Enterococcus faecalis 


790 


E3M10000038F04 j 


Enterococcus faecalis 
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791 


E3M10000038F05 


j-/futzr ULrULcab JUfZCailS 


792 


E3M10000038F06 


fa, vitP'mpnfTTJv i/ior* /tliv 


793 


E3M10000038F07 


hjltPYCiffiPm" fnonnlit? 


794 


E3M1 000003 8F09 


bjlltPfTionfTii*! frtonrtliv 
j-^tucf UL-UisCltd JLieCClLio 


795 


E3M10000038F10 


t-triLtzr t/i, uc U Kit JUSCCll IS 


796 


E3M1000003SF1! 




797 


E3M10000038G02 


i^fticr uisUCClib jaecans 


798 


E3M10000038G03 


rAltPtTiPn/^Pii" "fnon nil v 
x-mt,z*r JCiiiC-Clllo 


799 


E3M10000038G06 


i-tiiiKZl VksUL>i*Uo Jti&L-ullS 


800 


E3M10000038G07 


lstlL&r UCUCCUb JQtZCCtllS 


801 


E3M10000038G11 


fa.ntPt*/*!/*/^/^/^! i O T/^i /*) / » n 

j^ru&ruLrUCCUb J age CMS 


802 


E3M10000038H02 


EUtll&l OCOCCUS JUSCQllS 


803 


E3M1O000O38H05 


enterococcus jaecalis 


804 


E3M10000038H06 


s^t tier ococcus JQBCallS 


805 


E3M10000038H07 


tier ococcus jaecalis 


806 


E3M10000038H08 


et iter ococcus jaecalis 


807 


E3M10000038H09 


xut tterocoCCUS JQQCCXilS 


808 


E3M10000038H10 


enterococcus jaecalis 


809 


E3M10000039A02 


enterococcus jaecalis 


810 


E3M10000039A06 


eruei ococcus jaecalis 


811 


E3M10000039A07 


e*i tier ococcus jaecalis 


812 


E3M10000039A08 


Enterococcus faecalis 


813 


E3M10000039A10 


Enterococcus faecalis 


814 


E3M10000039A11 


Enterococcus faecalis 


815 


E3M10000039B01 " 


Enterococcus faecalis 


816 


E3M10000039B03 


Enterococcus faecalis 


817 


E3M10000039B04 


renter ococcus jaecalis 


818 


E3M10000039B06 


emei ococcus jaecalis 


819 


E3M10000039B07 


eiuei ococcus jaecalis 


820 


E3M10000039B08 


mini) ococcus jaecalis 


821 


E3M10000039B09 


Enterococcus faecalis 


822 


E3M10000039B11 


enterococcus jaecalis 


823 


E3M10000039C02 


enterococcus jaecalis 


824 


E3M10000039C04 


erne/ ococcus jaecalis 


825 


E3M10000039C05 


cruet ococcus jaecalis 


826 ] 


E3M10000039C06 \ 


urtitzr uuuccits jaecans 


827 3 


B3MI0000039C07 ] 


unit:/ uoc/oczm jaecans 


828 ] 


S3M10000039C08 


J " t W C/t/t/OCWo JCItZCUllS 


829 J 


S3M10000039C09 i 


-iitif^f uovtCHO JUeLULlo 


830 I 


33M10000039C10 "] 


uiiuzi uL-uccus jaecans 


831 I 


i3M10000039D02 ] 


-trutzf c/ot/uc«o jctecaiis 


832 I 


S3M10000039D03 ] 


^riuzr uu UL-C £<o juecai IS 


833 I 


i3M10000039D04 J 


jiuci uifUisisiio jutzcaiis 


834 I 


BM10000039D06 ' l 


' , J ntprnpnrr*it" ~fnor-s*tl ic 
j ' ut -' W' wt. u tto juecQi us 


835 f 


s3M10000039E01 i 


4 .ntprfiPftPnif n -fnosinlic 

j/iit^t uovoomi) juecans 


836 I 


23M10000039E02 i 


micrococcus faecalis 


837 £ 


3M10000039E03 '" £ 


enterococcus faecalis 


838 E 


3M10000039E05 l 


Merococcus faecalis 


ttiV (K3M1O000039E07 E 


Jiterococcus faecalis 
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840 


TJO A Ml nAA^m AT7AO 

E3M10000039b08 


Enterococcus faecalis 


841 


E3M10000039F01 


Enterococcus faecalis 


842 


E3M10000039F02 


Enterococcus faecalis 


O A O 

843 


T70 H Jf 1 AAAAAO AT7A O 

E3M1 000003 9F03 


Enterococcus faecalis 


O A A 

844 


E3M 1 000003 9F06 


Enterococcus faecalis 


845 


E3M10000039F07 


Enterococcus faecalis 


846 


E3M10000039F08 


Enterococcus faecalis 


847 


E3M10000039G01 


Enterococcus faecalis 


848 


E3M10000039G02 


Enterococcus faecalis 


849 


E3M10000039G05 


Enterococcus faecalis 


850 


E3M10000039G07 


Enterococcus faecalis 


851 


E3M10000039G09 


Enterococcus faecalis 


852 


E3M1 000003 9G 10 


Enterococcus faecalis 


853 


E3M10000039H02 


Enterococcus faecalis 


854 


E3M10000039H07 


Enterococcus faecalis 


855 


E3M10000039H08 


Enterococcus faecalis 


856 


E3M10000039H10 


Enterococcus faecalis 


857 


E3M10000039H11 


Enterococcus faecalis 


858 


E3M10000040A03 


Enterococcus faecalis 


859 


E3M10000040A05 


Enterococcus faecalis 


860 


E3M10000040A07 


Enterococcus faecalis 


861 


E3M10000040A09 


Enterococcus faecalis 


862 


E3M10000040A10 


Enterococcus faecalis 


863 


E3M10000040A11 


Enterococcus faecalis 


864 


E3M10000040B01 


Enterococcus faecalis 


865 


E3M10000040B02 


Enterococcus faecalis 


866 


E3M10000040B05 


Enterococcus faecalis 


867 


E3M10000040B06 


Enterococcus faecalis 


868 


E3M10000040B08 


Enterococcus faecalis 


869 


E3M10000040B09 


Enterococcus faecalis 


870 


E3M10000040B10 


Enterococcus faecalis 


871 


E3M10000040B11 


Enterococcus faecalis 


872 


E3M10000040B12 


Enterococcus faecalis 


873 


E3M10000040C02 


Enterococcus faecalis 


874 


E3M10000040C05 


Enterococcus faecalis 


875 


t~>0 a ft AAAAA i* AnA/" 

E3MI0000040C06 


Enterococcus faecalis 


876 


E3M10000040C07 


Enterococcus faecalis 


877 


E3M10000040C08 


Enterococcus faecalis 


878 


yox k 1 i\t\f\r\f\ a i\/~\r\r\ 

E3M 1 0000040C09 


Enterococcus faecalis \ 


879 


E3 M 1 0000040C 1 0 


r-r , r 7 ' 

Enterococcus faecalis 


OOA 

880 


POX yfl AAAAA/1 Ar< 1 1 

E3M10000040C1 1 


Enterococcus faecalis 


001 
881 


T?T IV x 1 AAAAA/1AP1 O 

E3M l 0000040C 1 2 


Enterococcus faecalis 


882 


pox / i aaaaa a atvao 

E3M10000040D03 


Enterococcus faecalis 


883 


Y— >o TV /t 1 AAAAA A AT\A a 

E3M10000040D04 


Enterococcus faecalis 


884 


lpn l jfi AAAAA/tAT\AO 

E3M 1 0000040D08 


Enterococcus faecalis 






Enterococcus faecalis 


S86 


E3M10000040E02 


Enterococcus faecalis 


887 


E3M10000040E10 


Enterococcus faecalis 


888 


E3M10000040E11 


Enterococcus faecalis 
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889 


E3M10000040F1? 


Enterococcus faecalis 


890 


E3M10000040F01 


Enterococcits faecalis 


891 


E3M10000040F01 


Enterococcus faecalis 


892 


E3M1 0000040F08 


Enterococcus faecalis 


893 


E3M10000040F09 


Enterococcus faecalis 


894 


E3M10000040F1 0 


Enterococcus faecalis 


895 


E3M10000040G01 


Enterococcus faecalis \ 


896 


E3M10000040G02 


Enterococcus faecalis 


897 


E3M10000040G04 


Enterococcus faecalis 


898 


E3M10000040G05 


Enterococcus faecalis 


899 


E3 M 1 0000040G07 


Enterococcus faecalis 


900 


E3M1 0000040G0K 


Enterococcus faecalis j 


901 


E3M1 0000040GOQ 

Xj<J XVX X vuV/V/vtUvJ V7 


Enterococcus faecalis j 


902 


E3M10000040G1 1 


Enterococcus faecalis 


903 


E3M1 0000040W09 


Enterococcus faecalis 1 


904 


E3M1 0000040H03 


Enterococcus faecalis 


905 


F3M1 0000040R04 

J-f.JJ.YX A V V vV/V/ t rl/XXv/ t r 


Enterococcus faecalis 


906 


F3M1 00000401-10^ 


Enterococcus faecalis \ 


907 


F3Tvfiooooo4owoQ 


Enterococcus faecalis 


908 


F3M10000041 A(\1 


Enterococcus faecalis j 


909 


f^tvti 0000041 ah*; 


Enterococcus faecalis \ 


910 


FHvn 0000041 aob 


Enterococcus faecalis j 


911 


F3 Ml 0000041 a no 


Enterococcus faecalis 


912 


F1M1 oooooai a in 


Enterococcus faecalis j 


913 


fimi 0000041 a 1 1 


Enterococcus faecalis \ 


914 


F3M1 0000041 R09 

Jj.Ji.Vi. x l/Ul/UU*f 1 


Enterococcus faecalis J 


915 


F3M 1 000004 1 R03 


Enterococcus faecalis 


916 


E3M1 0000041 FUK 


Enterococcus faecalis \ 


917 


Fl M 1 000004 1 RO»< 

Xj-> JYJ. I UuvUVr 1X5UO 


Enterococcus faecalis 


918 


E3 M 1 000004 T ROK 


Enterococcus faecalis 


939 


F3M1 0000041 ROQ 


Enterococcus faecalis 


920 


E3M1 0000041 RIO 

i—t-jxyx x \J\J\J\j\j'-T xxjx\J 


Enterococcus faecalis 1 


921 


F3M1 0000041 R1 1 

XjJIVX A Uv/wUU't X XJ X 1 


Enterococcus faecalis j 


922 


E3M1 0000041 R1 9 

XjJXVX X vV/vuUt 1 XJ I £ 


bnterococcus faecalis 


923 | 


R3M1 0000041 C0 1 


Enterococcus faecalis 


924 


E3M 1 000004 1 C07 


Enterococcits faecalis 


925 


E3M 1 000004 1P08 


Enterococcus faecalis | 


926 


E3M1 0000041 COQ 

1 — '—J X TX X UVVVVT X \s\J Is 


Enterococcus faecalis 


927 ] 


E3M10000041P10 


Enterococcus faecalis \ 


928 ] 


E3M10000041C11 


Enterococcus faecalis j 


929 ] 


E3M1 0000041 CI? 


Enterococcus faecalis 


930 ] 


B3M10000041D02 / 


Enterococcus faecalis 1 


931 ] 


33M10000041D03 j 


Enterococcus faecalis j 


932 3 


53M3 0000041 D04 j 


Enterococcus faecalis 


933 1 


E3M10000041D05 i 


Enterococcus faecalis 


934 1 


13M10000041D06 J 


enterococcus faecalis \ 


935 I 


E3M10000041D08 2 


enterococcus faecalis 


936 I 


33M10000041D09 J 


Enterococcus faecalis j 


937 I 


i3M10000041D10 i 


enterococcus faecalis } 
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938 


E3M10000041D11 


Enterococcns faecalis 


939 


E3M10000041D12 


Enterococcus faecalis 


940 


E3M10000041E02 


Enterococcns faecalis 


941 


i s\ ■» r t A A A A A A 1 Y - * A^ 

E3M10000041E03 


Enterococcus faecalis 


942 


T— » jf* *l A A A A A il 1 V"* A F 

E3M1 000004 1E05 


Enterococcus faecalis 


943 


E3M10000041E07 


Enterococcus faecalis 


944 


E3M10000041E10 


Enterococcus faecalis 


945 


E3M10000041E11 


77 , /♦ T- 

Enterococcus faecalis 


946 


E3M10000041F03 


Enterococcus faecalis 


947 


E3M1 000004 1F05 


Enterococcus faecalis 


948 


«r-\ a X M 1 A A A A A t T"» A X" 

E3M10000041F06 


Enterococcus faecalis 


949 


E3M10000041F07 


Enterococcus faecalis 


950 


i a *" 1 A AAA A t T1A O 

E3M10000041F08 


Enterococcus faecalis 


951 


E3M1 000004 1F09 


Enterococcus faecalis 


952 


E3M10000041F10 


Enterococcus faecalis 


953 


E3M10000041F11 


Enterococcus faecalis 


954 


E3M10000041G02 


Enterococcus faecalis 


955 


E3M10000041G03 


Enterococcus faecalis 


956 


E3M10000041G04 


Enterococcus faecalis 


957 


E3M10000041G06 


Enterococcus faecalis 


958 


E3M10000041G07 


Enterococcus faecalis 


959 


E3M10000041G08 


Enterococcus faecalis 


960 


E3M10000041G09 


Enterococcus faecalis 


961 


E3M10000041G10 


Enterococcus faecalis 


962 


E3M10000041G12 


Enterococcus faecalis 


963 


E3M10000041H04 


Enterococcus faecalis 


964 


E3M10000041H05 


Enterococcus faecalis 


965 


E3M10000041H06 


Enterococcus faecalis 


966 


E3M10000041H07 


Enterococcus faecalis 


967 


E3M10000041H08 


Enterococcus faecalis 


968 


E3M10000041H09 


Enterococcus faecalis 


969 


E3M10000041H10 


Enterococcus faecalis 


970 


E3M10000041H11 


Enterococcus faecalis 


971 


E3M10000042A03 


Enterococcus faecalis 


972 


E3M1 0000042 A08 


Enterococcus faecalis 


973 


E3M10000042A10 


Enterococcus faecalis 


974 


E3M10000042B01 


Enterococcus faecalis 


975 


E3M10000042B02 


Enterococcus faecalis 


976 


-■— i "» M -% A A AAA A '"1 1~\ A A 

E3M10000042B04 


Enterococcus faecalis 


977 


E3M 1 0000042B08 


Enterococcus faecalis 


978 


E3M10000042B09 


Enterococcus jaecalis 


979 


E3M10000042B10 


Enterococcus faecalis 


980 


E3M10000042BH 


Enterococcus jaecalis 


981 


E3M10000042C02 


Enterococcus faecalis 


982 


1—i a "fc f 1 A A A A A vl A O 

E3M10000042C03 


Enterococcus faecalis 


983 


t?*2A/f 1 OOOOO/lOrVk/i 


Enterococcus faecalis 


984 


E3M10000042C10 


Enterococcus faecalis 


985 


E3M10000042D01 


Enterococcus faecalis 


986 


E3M10000042D02 


Enterococcus faecalis 
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987 


E3M10000042D03 


Enterococcus faecal is 


988 


E3M10000042D06 


Enterococcus faecalis 


989 


E3M10000042D09 


Enterococcus faecalis \ 


990 


E3M10000042D11 


Enterococcus faecalis \ 


991 


E3M10000042D12 


Enterococcus faecalis 


992 


E3M10000042E05 


Enterococcus faecalis 


993 


E3M10000042E12 


Enterococcus faecalis 1 


994 


E3M10000042F11 


Enterococcus faecalis 


995 


E3M10000042G01 


Enterococcus faecalis \ 


996 


E3M10000042G05 


Enterococcus faecalis 


997 


E3M10000042G07 


Enterococcus faecalis \ 


998 


E3M10000042G08 


Enterococcus faecalis 1 


999 


E3M10000042G11 


Enterococcus faecalis \ 


1000 


E3M10000042G1? 


Enterococcus faecalis \ 


1001 


E3 M 1 0000042H06 


Enterococcus faecalis I 


1002 


E3M10000042H08 


Enterococcus faecalis 


1003 


E3M1 0000049R1 1 


Enterococcus faecalis \ 


1004 


E3M 1 0000043 A 0*7 ~~ 


Enterococcus faecalis 


1005 


E3M1 0000043 A 03 


Enterococcus faecalis 


1006 


E3M1 0000043 A 05 


Enterococcus faecalis 


1007 


E3M1 0000043 AOK 


Enterococcus faecalis ~~\ 


1008 


E3 Ml 0000043 A no 


Enterococcus faecalis j 


1009 


E3M1 0000043 A 1 fi 


Enterococcus faecalis 


1010 


E3M1 0000043 A 1 1 


Enterococcus faecalis | 


1011 


E3M1 0000043R01 


Enterococcus faecalis j 


1012 


E3M1 0000043R09 


Enterococcus faecalis 


1013 


E3M1 0000043 R03 


Enterococcus faecalis 


1014 


E3 M 1 0000043 1306 

■■—'•-'ATX 1. VV/V/V/VrT\JXJ\/\J 


Enterococcus faecalis 


1015 


E3 M 1 0000043 ROX 


Enterococcus faecalis J 


1016 


E3M10000043R09 


Enterococcus faecalis j 


1017 


E3 M 1 0000043R 1 0 


Enterococcus faecalis \ 


1018 


E3M1 0000043 T3 1 1 


Enterococcus faecalis \ 


1019' 


E3M10000043R1? 


Enterococcus faecalis 


1020 


E3 M 1 0000043 CO 1 


Enterococcus faecalis 


1021 


E3 Ml 0000043 P08 r 


Enterococcus faecalis 


1022 


E3M10000043C09 


Enterococcus faecalis \ 


1023 


E3M10000043D01 


Enterococcus faecalis 


1024 


E3M10000043D02 


Enterococcus faecalis 


1025 ] 


E3M10000043D09 A 


Enterococcus faecalis \ 


1026 ] 


E3M10000043D10 ] 


micrococcus faecalis j 


1027 1 


B3M10000043D12 j 


Enterococcus faecalis 1 


1028 ] 


B3M10000043E03 '"" ] 


Enterococcus faecalis j 


1029 ] 


33M10000043E07 j 


Enterococcus faecalis I 


1030 1 


53M10000043E08 ] 


Enterococcus faecalis j 


1031 I 


23M10000043E10 " ) 


Enterococcus faecalis 1 


1032 I 


E3M10000043E11 J 


Enterococcus faecalis 


1033 I 


33MI0000043F03 i 


Enterococcus faecalis ~| 


1034 I 


33M10000043F04 j 


Enterococcus faecalis j 


1035 I 


i3M10000043F06 " 1 


Interococcus faecalis j 
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1036 


E3M 1 0000043F08 


Enterococcus faecalis 


103/ 


E3M1 0000043F1 0 


Enterococcus faecalis 


1038 


E3M10000043F12 


Enterococcus faecalis 


1039 


"OO A K 1 A A AAA A 1 POO 

E3M 1 000004 j G03 


Enterococcus faecalis 


1040 


E3M10000043G04 


Enterococcus faecalis 


1041 


T7T]\ * 1 AAAAA/IO aac 

E3 Ml 000Q043 G05 


Enterococcus faecalis 


1042 


niri A A AA A vl 1 AT 

E3M10000043G07 


Enterococcus faecalis 


1 A/11 

1043 


T?^X>f1 AAAA^/lOPnO 

E3M10000043G08 


Enterococcus faecalis 


1044 


E3M10000043G10 


Enterococcus faecalis 


1045 


T -1 1 X jr ■§ AAAAAjII 1 1 

E3M10000043G11 


Enterococcus faecalis 


1046 


T^o tl Jt 1 A A a a A A *\ i <*i 

E3M10000043G12 


Enterococcus faecalis 


1047 


E3M10000043H02 


Enterococcus faecalis 


1048 


Tk/Ti K t A A AAA >fl A T T A ^ 

E3M10000043H05 


Enterococcus faecalis 


1049 


TT"* A "fc 4" f A A A A A A \T T A A 

E3M10000043H08 


Enterococcus faecalis 


1050 


E3M10000043H09 


Enterococcus faecalis 


1051 


T^Olk jf 1 A A A A A j4 A Y Y 1 "1 

E3M10000043H11 


Enterococcus faecalis 


1052 


Y~*A "fc r t A A A A A * J y**t AA\ 

E3M10000044C02 


Enterococcus faecalis 


1053 


T—*o -» m- + AAAAA a A -1 

E3M10000044E01 


Enterococcus faecalis 


1054 


K1M10000002F02 


Klebsiella pneumoniae 


1055 


K1M10000003C01 


Klebsiella pneumoniae 


1056 


K1M10000004F06 


Klebsiella pneumoniae 


1057 


K1M10000007F01 


Klebsiella pneumoniae 


1058 


K1M10000008C02 


Klebsiella pneumoniae 


1059 


K1M10000008C10 


Klebsiella pneumoniae 


1060 


K1M10000008G10 


Klebsiella pneumoniae 


1061 


K1M10000009D04 


Klebsiella pneumoniae \ 


1062 


K1M10000013E04 


Klebsiella pneumoniae 


1063 


K1M10000013E06 


Klebsiella pneumoniae 


1064 


T^"1> jT-tAAAAA-f Al^V A 

K1M10000019D06 


Klebsiella pneumoniae 


1065 


K1M10000020B02 


Klebsiella pneumoniae 


1066 


K1M1 000002 1H06 


Klebsiella pneumoniae 


1067 


K1M10000022C10 


Klebsiella pneumoniae 


1068 


YS~ "1 "* AT 1 A A A AAA A T - * A A 

K1M10000023E09 


Klebsiella pneumoniae 


1069 


K1M10000023E10 


Klebsiella pneumoniae 


1070 


t H AT \ A A A A A A A A 

K1M10000030C07 


Klebsiella pneumoniae 


1071 


K1M10000030E07 


Klebsiella pneumoniae 


1072 


KIM10000031BI1 


Klebsiella pneumoniae 


1073 


\ T 1 Tk ^ t AAAAA1<^ -t— i i i 

K1M10000032E11 


Klebsiella pneumoniae 


1074 


K1M10000033B02 


Klebsiella pneumoniae 


1075 


111 f 1 AAAAA O OPA1 

K1M10000033E0! 


Klebsiella pneumoniae 


1076 


Ty 1**1 AAAAA1 fpAO 

K1M10000036G08 


Klebsiella pneumoniae 


1077 


TV" -I x jf 1 AAAAAT7TM A 

K1M1 000003 ID 10 


TSI 1 • 11 

Klebsiella pneumoniae 


1078 


T/* - 1 Tl if1 AAAAA1 OTTAA 

K1M10000038H09 


Klebsiella pneumoniae 


i Ana 

1079 


Ty 1 A /T1 AAAAA1 AT TnO 

K1M10000039H03 


ISl L ■ 7 7 

Klebsiella pneumoniae 


1 AO A 

1080 


iy i a >f 1 aaaaa/Opa 1 

K1M10000043C01 


TSl L * 11 

Klebsiella pneumoniae 


lUO 1 




Klebsiella pneumoniae 


1082 


K1M10000043H10 


Klebsiella pneumoniae 


1083 


K1M10000044D05 


Klebsiella pneumoniae 


1084 


K1M10000044D08 


Klebsiella pneumoniae 
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1085 


K1M10000044E05 


Klebsiella pneumoniae 


1086 
1087 
1088 
1089 


K1M10000044G05 
K1M10000045A07 
K1M10000045D10 
K1M10000003D03 


Klebsiella pneumoniae 
Klebsiella pneumoniae 
Klebsiella pneumoniae 
Klebsiella pneumoniae 


1090 
1091 

1093 
1094 
1095 


K1M10000010C02 

K1M10000021H10 

F 1 M 1 0000008C06 

PIM10QQ0G08G04 

P1M10000010C03 

P1M10000014H10 


Klebsiella pneumoniae 
Klebsiella pneumoniae 
Pseudomonas aeruginosa 
Pseudomonas aeruginosa 
r&euaomonas aeruginosa 


, 1096 
1097 


P1M10000015C06 
P1M10000015C09 


r&euaomonas aeruginosa 
Pseudomonas aeruginosa 
Pseudomonas aeruginosa 


1098 


P1MI0000016C04 


Pseudomonas aeruginosa 


1099 


P1M10000018B01 


Pseudomonas aeruginosa 


1100 


P1M10000018C01 


rsvuuomonas aeruginosa 


1101 


P1M10000018E01 


r svuaumonas aeruginosa 


1102 


P1M10000018G01 


Pseudomonas aeruginosa 


1103 


P1M10000019F0I 


Pseudomonas aeruginosa 


1104 


P1M10000021G03 


Pseudomonas aeruginosa 


1105 


P1M10000021G05 


Pseudomonas aeruginosa 


1106 


P1M10000022D09 


Pseudomonas aeruginosa 1 


1107 


P1M10000024D06 


Pseudomonas aeruginosa 


1108 


P1M10000024E06 


Pseudomonas aeruginosa 


1109 


P1MI0000024H03 


Pseudomonas aeruginosa 


1110 


P1M10000025A06 


Pseudomonas aeruginosa 


1111 


P1M10000025G07 


Pseudomonas aeruginosa 


1112 


P1M10000025H07 


Pseudomonas aeruginosa 


1113 


P1M10000026E06 


Pseudomonas aeruginosa 


1114 


P1M10000026F04 


Pseudomonas aeruginosa 


1115 


P1M10000026G09 


rbeuaomonas aeruginosa 


1116 


P1M10000026H02 


Pseudomonas aeruginosa 


1117 


P1M10000026H05 


Pseudomonas aeruginosa 4 


1118 ] 


P1M10000027A06 


Pseudomonas aeruginosa 


1119 ] 


P1M10000027B02 ] 


Pseudomonas aeruginosa 


1120 ] 


flM10000027G05 " ] 


^seudomonas aeruginosa 


1121 ] 


J 1M10000028A08 ' ] 


dtzuaumonas aeruginosa 


1122 1 


J 1M10000028B01 ] 


^seudomonas aeruginosa 


1123 1 


J 1M10000028E02 " j 


avuuumonas aeruginosa \ 


1124 I 


'1M10000029A09 } 


cHziiuutnunas aeruginosa 


1 125 I 


MM10000029G03 " " ) 


o&uuutiiunas aei uginosa 


1126 I 


, 1M10000029H05 "/ 


' //Y/"i >lf fill /~t C /i/iiu 9 4**.Zm— ^ _ _ 

otzuuvmonas aet uginosa 


1127 F 


> 1M!0000032F04 " / 


zeuuumonas oemginosa 


1128 F 


, 1M10000033A02 " ' / 


oeuctumonas aeruginosa 


1129 F 


1M10000033B08 / 


teuaomonas aeruginosa 


1130 P 


1M10000033E03 " p 


seudomonas aeruginosa 


1131 P 


1M10000033F01 " p 


seudomonas aeruginosa 


1132 P 


1M10O00O33G08 p 


seudomonas aeruginosa 


1133 P 


1M10000035A06 "' p 


seudomonas aeruginosa 
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1134 


P1M10000037B12 


Pseudomonas aeruginosa 


1135 


P1M10000037G12 


Psendomonas aeruginosa 


1136 


P1M10000038B08 


Pseudomonas aeruginosa 


1137 


P1M10000038C03 


Pseudomonas aeruginosa 


1138 


P1M100000j8C06 


Pseudomonas aeruginosa 


1139 


P1M10000038F04 


Pseudomonas aeruginosa 


1140 


"1 i" 1 A A A AAO O v— ^ 

P1M10000038G02 


Pseudomonas aeruginosa 


1141 


P1M10000039G05 


Pseudomonas aeruginosa 


1142 


P1M10000039G12 


Pseudomonas aeruginosa 


1143 


P1M10000040C01 


Pseudomonas aeruginosa 


1144 


P1M10000040C04 


Pseudomonas aeruginosa 


1145 


P1M10000040D04 


Pseudomonas aeruginosa 


1146 


P1M10000040D05 


Pseudomonas aeruginosa 


1147 


P1M10000040E10 


Pseudomonas aeruginosa 


1148 


P1M10000040H03 


Pseudomonas aeruginosa 


1149 


P1M10000041A12 


Pseudomonas aeruginosa 


1150 


P1M10000041B02 


Pseudomonas aeruginosa 


1151 


P1M10000041E01 


Pseudomonas aeruginosa 


1152 


P1M10000041F01 


Pseudomonas aeruginosa 


1153 


P1M10000042B12 


Pseudomonas aeruginosa 


1154 


P1M10000042E08 


Pseudomonas aeruginosa 


1155 


P1M10000043A03 


Pseudomonas aeruginosa 


1156 


P1M10000043D06 


Pseudomonas aeruginosa 


1157 


P1M10000044F07 


Pseudomonas aeruginosa 


1158 


P1M10000046B03 


Pseudomonas aeruginosa 


1159 


P1M10000046C07 


Pseudomonas aeruginosa 


1160 


P1M10000046C08 


Pseudomonas aeruginosa 


1161 


P1M10000046C09 


Pseudomonas aeruginosa j 


1162 


P1M10000046G11 


Pseudomonas aeruginosa 


1163 


P1M10000047B04 


Pseudomonas aeruginosa 


1164 


P1M10000047E11 


Pseudomonas aeruginosa 


1165 


P1M10000047F07 


Pseudomonas aeruginosa 


1166 


P1M10000047G10 


Pseudomonas aeruginosa 


1167 


P1M10000048A03 


Pseudomonas aeruginosa 


1168 


P1M10000049E08 


Pseudomonas aeruginosa 


1169 


P1M10000049G10 


Pseudomonas aeruginosa 


1170 


P1M10000050G11 


Pseudomonas aeruginosa 


1171 


P1M10000051D11 


Pseudomonas aeruginosa 


1172 


W *"1AAAAA/■•^ T-\ y\ -t 

P1M10000051F01 


Pseudomonas aeruginosa 


1173 


P1M10000052C03 


Pseudomonas aeruginosa 


1174 


P1M10000052C12 


Pseudomonas aeruginosa 


1175 


P1M10000052E04 


Pseudomonas aeruginosa 


1176 


P1M10000053B12 


Pseudomonas aeruginosa 


1177 


TTv <n / f AAA AA A «^ 

P1M10000053C02 


Pseudomonas aeruginosa 


1178 


P1M10000053E07 


Pseudomonas aeruginosa 


i 1 Tn 

1179 


Til TV if 1 AAAAACJT?AO 


Pseudomonas aeruginosa 


1180 


P1M10000055A11 


Pseudomonas aeruginosa 


1181 


P1M10000055C08 


Pseudomonas aeruginosa 


1182 


P1M10000055E05 


Pseudomonas aeruginosa 
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1183 


P1M10000056C07 


rSeudOlllOnClR (IPnicrhinun 

"""WVinvfJUu Wt-I I /two a 


1184 


P1M10000056F05 


P seudomonas aento'innvsi 


1185 


P1M10000056F06 


Pseildomonn^ nprucrinnvsi 


1186 


P1M10000056G01 


Pseudo mOnn V npf'uerinnvsi — 
j. ub-Muvr«i/r(u,} Cits i LlizlfliJ&Cl 


1187 


P1M10000058B07 


Pseudomonas aeruginosa 


1188 


F1M10000059B04 


Pseudomonas aeruginosa 


1189 


P1MJ0000059B10 


Pseudomonas aeruginosa 


1190 
1191 


F1M10000059B11 
P1M10000059D11 


Pseiidomoiinv nprijo'hinvsr 

PseudOTftOnas fiprwiiinvsi 


1192 
1193 


P1M10000059H08 
P1M10000059H09 


uv, "ww'<"/ tuo UC-f Itizl/liJoCl 
PseudoillOMJV nPViJCrinnvsi 


1194 


P1M10000060E03 


Pseudoninnn^ novncriiiswr* ~ ~ 


1195 


P1M10000060H02 


* ot^ML4u//ivf itio ue/ uginosa 


1196 


F1M10000060H04 


* u^uui/frtw/uo aeruginosa 


1197 


F1M10000061B04 


x *3*L*vuA,uti us tiu& aeruginosa 


1198 


F1M10000061E04 


k^seurtWiimisi? si£?vnrri-iis-\c<n 
x ot/i«i{ isi / tut luo tieruvmosa 


1199 


F1M10000061F04 


*. o^iuAUfrtvttud aeruginosa 


1200 


F1M10000062A12 


* uniui/m vriuo (Aeruginosa 


1201 


P1M10000062C03 


i o&iiLivffiuticia aeruginosa 


1202 


F1M10000062C04 


a jc.Mut///n;/(c/o aeruginosa 


1203 


F1M10000062C07 


x atziiLtvftiu/itio (Aeruginosa 


1204 


F1M10000062C12 


h* RPIISlS^'tYl SWt/IG Stryfi rsriism <i« /■ 

x atziiuufnuticib aeruginosa 


1205 


P1M10000062D07 


i a&uu,uinuricts aeruginosa 


1206 


F1M10000062D08 


j. o^uwuifiufiuo aeruginosa 


1207 


F1M10000062E08 


rSP 7 J SI Si m Si it sr c si£> \—%tmimtts* 

i o&utAurfiuticib aei uginosa 


1208 


F1M10000062F06 


iMPIfSlSiniSltt/VC s**yi*i rj-rtM 

•* ^&uuufftuncis aei uginosa 


1209 


P1MI0000062G11 


x oauiAuuiunuo aeruginosa 


1210 


P1M10000062H01 


^ o^uL/twifn/ftcio uc/ uginosa 


1211 


F1M10000062H04 


r spitriaiY) nwnv statu mi* s***? 

m. o^uviwitiL/fiuo net uginosa 


1212 


F1M10000063F02 


fSG.Ufimyiffi'iri? siorncritmo/i 


1213 


F1M10000063G02 


rSPllddniniiriv sioyntrt^^an 

i DtMuv/Hy/zuj c/c/ uginosa 


1214 


F1M10000063H02 


^SeU/jfOlilfilisiv rtoyi icrivi s\c/t 


1215 


P1M10000064A10 


SeUd O MI fill SIC SlOft ICriimcn 
0<^MK4.WtnVtlLAO uw UglflOSCl 


1216 J 


P1M10000064C02 ] 


^Seudoniflitsiv sioriMyitirwsi 


1217 ] 


flM10000064C03 ) 


^Seud/l/ilOltStv SlOt'1 1 cri t*> /-\c ft 
jc-mmv/ml//;uo We/ UgttJOSa 


1218 1 


J 1M10000064D03 k 


^SeiAfifiMflJISlv ST0i~ijrrii-ts\i<s* 


1219 1 


MMI0000064E05 ] 


SeildOfflOn/7? npfucrinncn 


1220 i 


'1M10000064G12 ; 


Setldoifinnnv norncrimrwrt 
ubHuwit/nUi) Lit-./ Uglf lUoCl 


1221 I 


> 1M10000064H07 / 


J SeudOf7lO}ltl V npru o-inn ?si 


1222 I 


'1M10000065A04 / 


J Seudo??20ttS7V nprncrhtncn 


1223 I 


'1M10000065B07 / 


SeildOillOnciS nprijcrinnvn 


1224 F 


I 1M10000065C03 / 


SeildOillOnOK nprucrHincn 


1225 F 


'1M10000065C05 / 


Seildomonnv nPViicrhir>Qsi I 


1226 P 


1M10000065D06 / 


'SeildOJTlOfl/JV nprncrivtnvn 


1227 P 


1M10000065F01 f 


SeudOtnOJlfi? nprTJCrinnvst 


1228 P 


1M10000065G06 p 


seadomonas aeruginosa 


1229 P 


1M10000065H07 p 


seudomonas aeruginosa 


1230 P 


1M10000066A10 p 


seudomonas aeruginosa 


1231 P 


1M10000066A11 p 


seudomonas aeruginosa 
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^liiilc 114 ill C 


Organism 




X>1 A/F1 aaaaa/^/ctca/i 
rlM 1 0000066r 04 


Pseudomonas aeruginosa 




Fl Ml 0000067 A05 


Psendomonas aeruginosa 


1Z34 


"D1 Ayr 1 A A/C 

Jr i M 1 OOOOUo /A06 


Pseudomonas aeruginosa 


1Z.5 J 


Jr 1 M 1 000006 / AOo 


Pseudomonas aeruginosa 




D1 Tvyf 1 A. A A AA £Lir* A A 

rJMl 000006 /C04 


Pseudomonas aeruginosa 


IZj J 


"D1 A/f 1 AAAAA/CT/^A/T 

F1M10000067C06 


Pseudomonas aeruginosa 


IZJo 


D1 A/T1 AAAAA/CTTYAC 

r 1 M 1 0UUU06 /D05 


Pseudomonas aeruginosa 




"D1 A/fl AAAAA/C7T7AC 

JrlMiUUUUU6 /Jr05 


Pseudomonas aeruginosa 


1Z4U 


PI A/f 1 AAAAA/CT/^AC 

Jr 1 M 1 000006 /KjVj 


Pseudomonas aeruginosa 


10/11 
1/41 


T>1 A/fl AAAAA/CO A AA 

Jr 1 M 1 000006 o A09 


Pseudomonas aeruginosa 


10 AO 
1Z4Z 


T) 1 A/fl AAAAA^Or\A^ 

F1M10000068D04 


Pseudomonas aeruginosa 


1Z4J 


Dl AvM AAAAA/CCOAy* 

Jr 1 M 1 000006oJr 04 


Pseudomonas aeruginosa 


1 O/l /l 

1Z44 


F1M10000068F08 


Pseudomonas aeruginosa 


1245 


P1M10000068G01 


Pseudomonas aeruginosa 


1246 


Ti 1 TV A 1 A A ArtA/TOTTrtf 

F 1 M 1 0000068H05 


Pseudomonas aeruginosa 


1 OA1 

124/ 


Ti 1 1V jT 1 AAAAA/"nr\nn 

P 1 M 1 0000069D09 


Pseudomonas aeruginosa 


10/10 

124o 


P 1 M 1 0000069G06 


Pseudomonas aeruginosa 


1249 


P 1 M 1 0000069H02 


Pseudomonas aeruginosa 


1250 


P1M10000070A05 


Pseudomonas aeruginosa 


1251 


Til X XI AAAAA'lA'n 1 r\ 

P I Ml 0000070B 1 0 


Pseudomonas aeruginosa 


1252 


P1M10000070C06 


Pseudomonas aeruginosa 


1253 


P1M10000070D08 


Pseudomonas aeruginosa 


1254 


P1M10000070E03 


Pseudomonas aeruginosa 


1255 


P1M10000070G06 


Pseudomonas aeruginosa 


1256 


P1M10000070G12 


Pseudomonas aeruginosa 


1257 


P1M10000070H06 


Pseudomonas aeruginosa 


1258 


P1M10000071A03 


Pseudomonas aeruginosa 


1 O CO 

1259 


P1M10000071C01 


Pseudomonas aeruginosa 


1 O^A 

1260 


P 1 M 1 000007 1 E04 


Pseudomonas aeruginosa 


1261 


TJ 1 X <T 1 AAAAAO 1 T»n 1 

P1M10000071F01 


Pseudomonas aeruginosa 


1 O /TO 

1262 


P 1 M 1 0000073 A06 


Pseudomonas aeruginosa 


1263 


P1M10000073B10 


Pseudomonas aeruginosa 


1 A 

1264 


P1M10000073D04 


Pseudomonas aeruginosa 


1265 


Tl 1 X yT 1 AAAAAT1T\ftA 

P 1M 1 0000073D09 


Pseudomonas aeruginosa 


1266 


Ti1 X iT 1 AAAAAT) /O AO 

P 1 M 1 0000073G03 


Pseudomonas aeruginosa 


1 0£0 

126/ 


"D 1 X A 1 AAAAAO A "D A 1 

P 1 M 1 0000074BO 1 


Pseudomonas aeruginosa 


IZOo 


T>1 Ajf 1 AAAAA*7vir>nyi 

r 1 M 1 0000074B04 


Pseudomonas aeruginosa 


izoy 


TO 1 A X 1 AA AA AT A T* A /I 

P 1 M 1 0000074E04 


Pseudomonas aeruginosa 


i ooa 
1Z/U 


D1 AvTI AAAAAT/irAA 

P 1 Ml 00000 /4b09 


Pseudomonas aeruginosa 


1971 
IZ / 1 


D 1 A /f 1 A A A A f\1A I? 1 A 

riMt UUl/UU /4Jr 1 0 


Pseudomonas aeruginosa 


100O 

IZ /z 


D1 Avf 1 AAAAAT/IO 1 o 

r 1 M 1 00000 /4(jr 1 2 


Pseudomonas aeruginosa 


12/3 


ni X/T1 AAAAATC A A/1 

P 1 M 1 0000075A04 


Pseudomonas aeruginosa 


12/4 


D1 AvTI AAAAATCflAO 

P 1 M 10000075B03 


Pseudomonas aeruginosa 


1 07^ 

12 /3 


D1 X >T1 AAAAATCCAo 

P 1 M 1 0000075F02 


Pseudomonas aeruginosa 


107A 
IZ /O 


D1 Ayf 1 AAAAAO^/^" AC 

r 1 Ml 00000/5005 


Pseudomonas aeruginosa 


1277 


P1M10000076D0S 


D seudomonas aeruginosa 


1278 


P1M10000076D10 


Pseudomonas aeruginosa 


1279 


P1M10000077A08 


Pseudomonas aeruginosa 


1280 J 


P1M10000077C08 j 


Pseudomonas aeruginosa 
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1281 


P1M10000077E04 


Pseudomonas aeruginosa 


| 1282 
[ 1283 


P1M10000077H05 


Pseudomonas aeruginosa 




P1M10000079A10 


Pseudomonas aeruginosa 


I 1284 


P1M10000079B10 


Pseudomonas aeruginosa 




1285 


P1M10000079C10 


Fseudomonas aeruginosa 


I 1286 


r i ivl l UUUUU /yui) 1 


Pseudomonas aeruginosa 


1287 
1288 
j 1289 


P1M10000079D10 
P1M10000079F06 
F1M10000080B01 


Pseudomonas aeruginosa ~ 
Pseudomonas aeruginosa 


1290 
1291 


P1M10000080B06 
P1M10000080C01 


Pseudomonas aeruginosa 
Pseudomonas aeruginosa 
Pseudomonas aeruginosa 


1292 


P1M10000080C06 


Pseudomonas aeruginosa 


1293 


P1MI0000080E04 


Pseudomonas aeruginosa 


1294 


P1M10000081D12 


Pseudomonas aeruginosa 


1295 


P1M10000081G05 


Pseudomonas aeruginosa 


1296 
j 1297 


P1M10000081H05 


Pseudomonas aeruginosa 




P1M10000082A05 ~ 


Pseudomonas aeruginosa 


1298 


P1M10000082B04 


Pseudomonas aeruginosa 


1299 


P1M10000082C05 


Pseudomonas aeruginosa 


1300 


P1M10000082D05 


Pseudomonas aeruginosa 


1301 


P1M10000082E05 


Pseudomonas aeruginosa 


1302 


P1M10000083AI1 


Pseudomonas aeruginosa 


1303 


P1M1O000083B01 


Pseudomonas aeruginosa 


! 1304 


P1M10000083B12 


Pseudomonas aeruginosa 


j 1305 


P1M1O0O0083C11 


Pseudomonas aeruginosa 


1306 


P1M10000083C12 


Pseudomonas aeruginosa 


1307 


P1MI0000084A04 


Pseudomonas aeruginosa 


j 1308 


P1M10000084D03 


Pseudomonas aeruginosa 


1309 
1 1310 


P1M10000084E04 ~~ 


Pseudomonas aeruginosa 


j 1311 


P1M10000084E11 


Pseudomonas aeruginosa 




P1M10000084F08 


Pseudomonas aeruginosa 




1312 


P1M10000085D06 


Pseudomonas aeruginosa 


j 1313 


P1M10000086A02 


Pseudomonas aeruginosa 


1314 


P1M1O000086B01 


Pseudomonas aeruginosa 


1315 ] 


P1M10000086D02 i 


p seudomonas aeruginosa i 


1316 j 


flM10000086E05 '" k 


°seudomonas aeruginosa 


j 1317 ] 


J 1M10000087A11 j 


0 seudomonas aeruginosa 


1318 1 


>1M10000087C09 " ) 


^seudomonas aeruginosa 


1319 I 


3 1M10000087E04 ""} 


^ seudomonas aeruginosa 


j 1320 I 


'1M10000087F04 / 


^seudomonas aeruginosa 


1321 I 


, 1M10000087F09 " / 


^seudomonas aeruginosa 


) 1322 F 


, 1M10000088A07 / 


^seudomonas aeruginosa 


j 1323 F 


'1M10000088D06 / 


} seudomonas aeruginosa 


1324 F 


IMI0000089C08 f 


'seudomonas aeruginosa 


1325 P 


1M10000089D11 f 


^seudomonas aeruginosa 


j 1326 P 


1M10000089G08 f 


seudomonas aeruginosa 


1 1327 P 


1M10000090B11 p 


seudomonas aeruginosa 


1328 P 


1M10000090F06 p 


seudomonas aeruginosa 


1329 P 


1M10000090F08 p 


seudomonas aeruginosa \ 
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1330 


P1M10000091D02 


P^Pllfjnmmi/lv rtovticrimrs c/nr 


1331 


P1M10000091E09 


P?(*irHnmnii/iv siopiicriiinvn 
l OfZlllA-UlilUtllAG etc/ tt-glt lUoCl 


1332 


P1M10000091G10 


1 i}(>UU(///( V/ <Uo CiO/ Mr (//C/OU 


1333 


P1M10000092B02 


PvPU/~fnm/w/iv rtPYiicrinrw rr 
i ii&i(uu//f(///Ui) ue/ ugitiUoU 


1334 


P1M10000092B10 


/lcrncrinriQ/i 

1 .1 C UVl(JI 1 1 KJl IC40 CfCY llglt tU&Li 


1335 


P1M10000092D09 




3336 


P1M10000092E02 


lidn win il/7 c /7/o yT/criiQSicsy 
i oGi<iA(jrii<jft(AG tic-f agi/ Kj&L* 


1337 


P1M10000092F05 


P?Piinnm/~i}in*! /ipvticrinnvn 

1 iJ^llLUJlHUllHo lA&f lt\zlft(Jot4 


1338 


P1M10000093A03 


P^Plidnwtntinv nPYtrijimrwn 


1339 


P1M10000093B09 


1 JC-ULltJfflL/ftLiO Litz-t UgtrlUotl 


1340 


P1M10000093C08 


^■*CP77/7/^M1/^J7/7^ , sioi'iicriiirwrt 
l atzULiL/irlUflLlo CMZf UglttUoU 


1341 


P1M10000093E09 


P<M>ij/~jniimi'i/iv fi0Yiicrivif\<fft 
l iJ&ULiUfflUf it4& WiZlt lUotl 


1342 


P1M10000093F03 


P Q 01 S\TT1 fill SIC /T;5»*1//TtM/1fi/l 

ro&uuuffiUttCio u&r UglUOSa 


1343 


P1M10000093H07 


JT jtZliUUtflunCiS aeruginosa 


1344 


P1M10000094F04 


P v pi i f-\Yll /~\ Jl/~Tv /lOfucrivtswrt 
1 oUuuur/lUtlClo CltZr UglriO&Cl 


1345 


P1M10000094H03 

X X 1»I X V W W^^TX XAJ+J 


A&tZLluOlTlOiiClb aeruginosa 


1346 


P1M10000095C01 

X X ATX X \f\J\J\J\J*S *J \s\J X 


r dtzuuorrionas aet uginosa 


1347 


P1M10000095O09 


rS&uuOmOnQS aeruginosa 


1348 


P1M10000095E04 

X X ATX X V \J\J \J\J ^ *J X-U\Iw 


jt d&uuoflionus aeruginosa 


1349 


P1M10000095G04 


PsBlldoiTlOllQS Q&ruguiosci 


1350 


P1M10000096F04 


Pseudomoncts aeruginosa 


1351 


PIM10000096F12 

X X AYA A \J\J\J\J\J^ vrJ-j X £t 


Pscudoinonas aeruginosa 


1357 




Pseudomonas aeruginosa 


1353 


4.1 


Pseudomonas aeruginosa 


1354 


S1M10000001 AO'S 


Staphylococcus aureus 


1355 


S 1 M 1 000000 1 A 08 

O A XV A X\J\J\J\J\J\J 1/TtV/O 


Staphylococcus aureus 


1356 


SIM 10000001 A 09 

tJ AAVA A UvUUvU IrVUy 


oiapnyiococcus aureus 


1357 


S1M1 0000001 A10 

U A ATA A WWW 1 A X \J 


tjiuptiyiococciis aureus 


1358 


S1M10000001C06 

L./ X ATX A WWW x W 


oicipt lyiocucciis aureus 


1359 


S1M10000001D01 


oiupnyiuisVLrLuii aureus 


1360 


S1M10000001D0? 


oiupnyiococczis aureus 


1361 


S1M10000001D06 

i_* A X V 1 A W W W 1 J-S \J \J 


OlUjfJriyiUCUCCZib OurBUS 


1362 


S 1 Ml 000000 1D07 

KJ A J. U A WWW A V / 


oiupnyiooucciis aw ens 


1363 


S1M1 000000 1E02 

U A AY A A WWW 1 ijVL 


oiupnyiococcus aureus 


1364 


S1M10000001E04 

k-F A ATX A. W W V/ V/ IJUv 1 


otupnyiucucciis aureus 


1365 


S1M10000001E05 


oiupriyiu(sUccii& tiureiis 


1366 


S1M10000001E09 

X XT X. A WWW a x_^ v/ _y 


,\ //Or nm)/^^ , /n/ , / 1 i;p fiiivottv 


1367 


S1M10000001E10 




1368 


S1M10000001E11 


\jii*£ttiyr.ijK*\j\*,KsiAa nut cwo 


3369 


S1M10000001F02 




1370 


S3M10000001F04 




1371 


S1M10000001F08 


ijiLtfsr iyiiSL>ijL>L.Uo nut tZUo 


1372 


S1M10000001F09 


uiiAjjt iyi\jK*\j{*\sUd nut tzuo 


1373 


S1M10000001F10 




1374 


S1M10000001F11 


LjfutVf^tc'ot/oc^wo nut ic-Uo 


1375 


S1M10000001G01 


Staphylococcus aureus 


1376 


S1M10000001G07 


Stapltylococcus aureus 


1377 


S1M10000001G08 


Stapliylococcus aureus 


1378 


S1M10000001G10 


Staphylococcus aureus 
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1379 



1380 



S1M10000002A02 



S1M10000002A09 



TABLE IA 



PCT/US01/09180 



Organism 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000002A10 



1382 



1383 



1384 



1385 



1386 



1387 
T38F 



1389 



S1M10000002A12 



S1M10000002B01 



S1M10000002B03 



S1M10000002B04 



S1M10000002B05 



S1M10000002B06 



S1M10000002B07 



1390 



S1M10000002B09 



S1M10000002B11 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus 
Staphylococcus 



aureus 



aureus 



Staphylococcus aureus 



S1M10000002C02 



1392 



S1M10000002C09 



1393 



S1M10000002C10 



1394 
"139T 



S1M10G00002C11 



Staphylococcus aureus 



Staphylococcus 



aureus 



Staphylococcus 



aureus 



Staphylococcus aureus 



S1M10000002C12 



1396 



S1M10000002D01 



1397 



S1M10000002D02 



1398 



S1M10000002D03 



1399 



S1M10000002D05 



1400 



S1M10000002D07 



1401 
1402" 



S1M10000002D08 



Staphylococcus aureus 



Staphylococcus 



aureus 



Staphylococcus 



aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000002D10 



1403 
"1404" 



1405 
1406" 



SIM10000002D12 



S1M10000002E01 



S1M10000002E02 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



S1M10000002E07 



1407 



S1M10000002E09 



1408 



S1M10000002E11 



1409 



S1M10000002E12 



1410 



S1M10000002F01 



1411 



S1M10000002F02 



1412 



S1M10000002F04 



1413 



S1M10000002F09 



1414 



S1M10000002F12 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 



S1M10000002G01 



1416 
14TT 



S1M10000002G03 



S1M10000002G05 



1418 



S1M10000002G06 



1419 



1420 
142T 



S1M100000Q2G0 7 
S1M10000002G08 



S1M10000002G09 



1422 



S1M10000002G10 



1423 



S1M10000002G11 



1424 



1425 



1426 



1427 



S1M10000002G12 



S1M10000 0Q3A01 
SlMl0000003A02" 



S1M10000003A03 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylo coccus aureus 
Staphylococcus aureus 
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1428 


S1M10000003A04 


Staphylococcus aureus 


1429 


S1M10000003A06 


Staphylococcus aureus 


1430 


S1M10000003A07 


Staphylococcus aureus 


1431 


S1M10000003A08 


Staphylococcus aureus 


1432 


S1M10000003A10 


Staphylococcus aureus 


1433 


S1M10000003A11 


Staphylococcus aureus 


1434 


S1M10000003B06 


Staphylococcus aureus 


1435 


S1M10000003B08 


Staphylococcus aureus 


1436 


S1M10000003B09 


Staphylococcus aureus 


1437 


S1M10000003B12 


Staphylococcus aureus 


1438 


S1M10000003C06 


Staphylococcus aureus 


1439 


S1M10000003C07 


Staphylococcus aureus 


1440 


S1M10000003C10 


Staphylococcus aureus 


1441 


S1M10000003C12 


Staphylococcus aureus 


1442 


S1M10000003D05 


Staphylococcus aureus 


1443 


S1M10000003D06 


Staplrylococcus aureus 


1444 


S1M10000003D08 


Staphylococcus aureus 


1445 


S1M10000003D10 


Staphylococcus aureus 


1446 


S1M10000003E07 


Staphylococcus aureus 


1447 


S1M10000003E09 


Staplrylococcus aureus 


1448 


S1M10000003E10 


Staphylococcus aureus 


1449 


S1M10000003E11 


Staphylococcus aureus 


1450 


S1M10000003F02 


Staphylococcus aureus 


1451 


S1M10000003F05 


Staplrylococcus aureus 


1452 


S1M10000003F06 


Staplrylococcus aureus 


1453 


S1M10000003F07 


Staplrylococcus aureus 


1454 


S1M10000003F08 


Staphylococcus aureus 


1455 


S1M10000003F12 


Staphylococcus aureus 


1456 


S1M10000003G03 


Staphylococcus aureus 


1457 


S1M10000003G04 


Staplrylococcus aureus 


1458 


S1M10000003G08 


Staplrylococcus aureus 


1459 


S1M10000003G10 


Staplrylococcus aureus 


1460 


S1M10000004A04 


Staphylococcus aureus 


1463 


S1M10000004A06 


Staplrylococcus aureus 


1462 


S1M10000004A07 


Staphylococcus aureus 


1463 


S1M10000004A11 


Staphylococcus aureus 


1464 


S1M10000004A12 


Staphylococcus aureus 


1465 


S1M10000004B03 


Staphylococcus aureus 


1466 


S1M10000004B04 


Staplrylococcus aureus 


1467 


S1M10000004B06 


Staphylococcus aureus 


1468 


S1M10000004B08 


Staphylococcus aureus 


1469 


S1M10000004B09 


Staphylococcus aureus 


1470 


S1M10000004B11 


Staphylococcus aureus 


1471 


S1M10000004C01 


Staphylococcus aureus 


1472 


S1M10000004C02 


Staphylococcus aureus 


1473 


S1M10000004C03 


Staphylococcus aureus 


1474 


S1M10000004C06 


Staphylococcus aureus 


1475 


S1M10000004C07 


Staphylococcus aureus 


1476 


S1M10000004C08 


Staplrylococcus aureus 
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1477 



1478 



1479 
T480" 



Clone name 



S1M10000004C09 



S1M10000004C10 



S1M10000004C12 



[S1M100000 Q4D01 
S1M10000004D03 



TABLE I A 



PCT/US01/09180 



Organism 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1482 S1M10000004D04 



1483 S1M10000004D06 



1484 
148T 



S1M10000004D07 



S1M10000004D08 



I486 S1M10000004D10 



1487 
1488" 



S1M10000004D12 



S1M10000004E03 



1489 S1M10000004E04 



1490 



1491 
1492 



|S1M10000QQ4E 06 
S1M10000004E07 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



S1M10000004E11 



1493 S1M10000004E12 



1494 IS1M10000004F01 



1495 S1M10000004F02 



1496 
149T 



S1M10000004F06 



SIMI0000004F07 



1498 S1M10000004F08 



1499 S1M10000004F09 



1500 S1M10000004F12 



Staphylococcus aureus 



Staphylococcus aureus 



Staplrylococcus aureus 



Staphylococcus aureus 
Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



Staphylococcus aureus 



1501 S1M10000004G01 


Staphylococcus aureus 




(S1M10000004G02 


Staphylococcus aureus 


1503 


jsiMI0000004G03 


Staplrylococcus aureus 


1504 


pM10000004G05 


Staphylococcus aureus 


1505 


|siM10000004G06 


staplrylococcus aureus 


1506 


jsiM10000004G07 


Staphylococcus aureus 


1507 


S1M10000004G09 


Staplrylococcus aureus 


1508 


S1M10000004G12 


Staphylococcus aureus 


1509 


S1M10000005A01 


Staphylococcus aureus 


1510 


S1M10000005A03 


Staphylococcus aureus 


1511 | 


S1M10000005A05 


Staphylococcus aureus 


1512 


S1M10000005A06 


Staphylococcus aureus 


1513 1 


S1M10000005A07 


Staphylococcus aureus 


1514 J 


S1M10000005A08 


Staphylococcus aureus 


1515 | 


S1M10000005A09 


Staphylococcus aureus 


1516 1 


S1M10000005A10 


Staplrylococcus aureus 


1517 


S1M10000005A11 


Staplrylococcus aureus 


1^15 MM1U000005B02 


Staplrylococcus aureus 


1519 S1M10000005B04 


Staphylococcus aureus 


1520 S1M10000005B07 


Staphylococcus aureus 


1521 S1M10000005B08 


staplrylococcus aureus 


1522 S1M10000005B09 


Staplrylococcus aureus 


1523 S1M10000005B12 


Staphylococcus aureus 


1524 S1M10000005C01 


staplrylococcus aureus 


1525 |S1M10000005C05 


Staplrylococcus aureus 
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1526 


S1M10000005C06 


Staphylococcus aureus 


1527 


S1M10000005C09 


Staplvylococcus aureus 


1528 


S1M10000005C11 


Staphylococcus aureus 


1529 


S1M10000005D01 


Staphylococcus aureus 


1530 


S1M10000005D02 


Staphylococcus aureus 


1531 


S1M10000005D03 


Stapltylococcus aureus 


1532 


S1M10000005D04 


Staphylococcus aureus 


1533 


S1M10000005D05 


Staphylococcus aureus 


1534 


S1M10000005D06 


Staphylococcus aureus 


1535 


S1M10000005D07 


Stanhvlocnccuv niirpuv 


1536 


S1M10000005D0S 


Stanhvlococcus aureus 


1537 


S1M10000005D09 


Stanhvlocnccux niivpijv 

UtUU/lylUb'l/I'vMd Lilt! C'CffO 


1538 


S1M10000005D11 

k-/ X XV X X VwUvvv»/JL/ X X 


kJllAlsrtyi \Jk*\J1*\*MO Ulil t>Hd 


1539 


S1M10000005D12 

X X~ X X \J \J \f \J \J \J *J X*r X JL* 


Stnnhvlncnrru^ mirpuv 

UllAL/fi Y * l/l/t/l/l/ MO UUi CHi] 


1540 


S1M10000005E01 


Sianhvlococcux aureus 


1541 


S1M10000005E02 


Stanhvlocnccus ctuveii^ 


1542 


S1M100000O5EO5 


StanJivlncnrcii? /njrpijv 

UliAlJf M'H/l/l/L-^Mi) Li (Af PUO 


1543 


S1M10000005E06 

KJ X XvX X W V vVvJJJ V V 


Stfinhvlnmmjs mirpvv 

U('UL// * ^ t l/L- l/Ut Mi) HIA.I tMJ 


1544 


S1M10000005E07 

yj x xvx x \J\f\s\J\J\J mju\f I 


SkfnnJTirJnfnffiJ? rn/vpij? 
xjiu^si yiwoyH'Md uiAi tzuo 


1545 


S1M10000005E08 

\J X lil X \J\J\J\J\J\J *J X*J\J \J 




1546 


S1M10000005E10 

VJ I XVX X \J\J\J\J\J\J+J±j I \J 




1547 


S1MI0000005F1 1 

UllVllUUUUUUJjjl x 


&l(AJJIiyiUi^UVUUc* CiUr fc-Mo 


1548 


S1M10000005E12 




1549 


S 1 M 1 000000 SFO? 


oiupnyiuuuisisus ctiiteus 


1550 


S 1 M 1 0000005F03 




1551 


9 1 M 1 000000 SF04 


Ol(AyiiyiUt*ULisiiii till? Hub 


1552 


SI MI 0000006 A03 


Sif/nnh'iPi f}f*nr > r"ii^ sii/vpi/v 

llllAtJtiyiiJUiJLsLilid LA lit CMO 


1553 


SI Ml 0000006 A04 


Sff/ynhvIn/^Siff*?/? mtvott^ 

kjliAlsliyiL/UlsL'LslA.o LA (A l Cud 


1554 


S1M10000006A05 

LJ X XVX X V/UUUVUV/Av/J 


XJlLlUliyi\JK^\J\rKfL\0 lAlif CUi) | 


1555 


S1M10000006A07 

U X XVX X W WW UiXv / 


Kf/ynhvlnnnfni? rtiivpn* 

LJtiAJ^tiyi\J\s\J{slsLto LAW MO 


1556 


S 1 M 1 0000006A08 

l*-/ X XVX X UUVVUuU/XUO 


$\tnniii\n ftfrimi*: nnvt?nv 

IJtiAUt lyilsKsLrVsKstAd LA (A l CtfO 


1557 


S1M10000006A10 

X XVX X W V w WX ». X V/ 


LJ LKALf 1 tJr'lKJLs t7L- ttj LAW CMO 


1558 


S1M10000006A12 

lj x xvx x v/uvuuuufi x 


Stanhvlnrncrij* nurpH? 

ULL4L/I l y IXJK^KJVjK-' LAO UIAI C-(tO 


1559 


S1M10000006B02 

U X X »X X W V \J\J\J\JMJ\I4* 


XJCWx/f O'ttVC COO tf 0 UUr C(li3 


1560 


S1M10000006B03 

u x xvx x w \f w v v* x-» \y .j 


f\tnnh\)1 nrnmi? mtvon^ 


1561 


S1M10000006B04 


Stcinhvlomccu^ tiitrpiis 


1562 


SIM10000006B07 


Stctnlivlococcuv nui'pii*; 


1563 


S1M10000006B10 

LJ X XT X JL V V w V V \t UX/ X. V 


Stfinhvlfirnrctit nuvpitv 


1564 


S1M10000006B11 


Staphylococcus aureus 


1565 


S1M10000006C02 


Stanhvlococcus aurpus 


1566 


S1M10000006C04 


Staphylococcus aureus 


1567 


S1M10000006C06 


Staphylococcus aureus 


1568 


S1M10000006C07 


Staphylococcus aureus 


1569 


S1M10000006C08 


Stanhvlococcus aurpus 


1570 


S1M10000006C10 

LJ X X » X X W WW X v/ 


Stanhvlomrcuv tiurpijv 


1571 


S1MI0000006D03 


Staplrylococcus aureus 


1572 


S1M10000006D05 


Staphylococcus aureus 


1573 


S1M10000006D06 


Staphylococcus aureus 


1574 


S1M10000006D07 


Staphylococcus aureus 
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1575 


S1M10000006D08 


Staphylococcus aureus \ 


1576 


S1M10000006E02 


Staphylococcus aureus | 


1577 


S1M10000006E03 


Staphylococcus aureus j 


1578 


S1M10000006E04 


Staphylococcus aureus | 


1579 


S1M10000006E07 


Staphylococcus aureus \ 


1580 


S1M10000006E08 


Staphylococcus aureus j 


1581 


S1M10000006F01 


Staphylococcus aureus \ 


1582 


S1M10000006F02 


Staphylococcus aureus ) 


1583 


S1M10000006F03 


Staphylococcus aureus \ 


1584 


S1M10000006F04 


Staphylococcus aureus |, 


1585 


S1M10000006F06 


Staphylococcus aureus 


1586 


S1M10000006G02 


Staphylococcus aureus j 


1587 


" S1M10000006G03 " 


Staplrylococcus aureus \ 


1588 


SIM10000006G05 


Staphylococcus aureus j 


1589 


S1M10000006G06 


Staphylococcus aureus \ 


1590 


S1M10000006G07 


Staphylococcus aureus \ 


1591 


S1M10000006G09 


Staphylococcus aureus j 


1592 


S1M10000006G10 


Stapliylococciis aureus \ 


1593 


S1M10000006G11 


Staphylococcus aureus \ 


1594 


S1M10000007A02 


Staphylococcus aureus \ 


1595 


S1M10000007A03 


Staphylococcus aureus j 


1596 


S1M10000007B02 


Staphylococcus aureus \ 


1597 


S1M100G0007B11 | 


Staphylococcus aureus j 


1598 


S1M10000007C02 


Staphylococcus aureus j 


1599 


S1M10000007C04 


Staphylococcus aureus J 


1600 


S1M10000007C05 


Staphylococcus aureus J 


1601 


S1M10000007C06 


Staphylococcus aureus j 


1602 


S1M10000007C07 


Staphylococcus aureus \ 


1603 


S1M10000007C08 


Staphylococcus aureus \ 


1604 


S1M10000007C09 


Staphylococcus aureus \ 


1605 


S1M10000007D03 


Staphylococcus aureus 


1606 


S1M10000007D06 


Staphylococcus aureus j 


1607 


S1M10000007D08 


Staphylococcus aureus \ 


1608 


S1M10000007D10 


Staphylococcus aureus 


1609 


simioooooo7dii ; 


Staphylococcus aureus \ 


1610 


S1M10000007E04 , 


Staphylococcus aureus \ 


1611 


S1M10000007E06 ; 


Staphylococcus aureus \ 


1612 : 


SIMI0000007E07 [ 


Staphylococcus aureus \ 


1613 


S1M10000007F01 t 


Staphylococcus aureus \ 


1614 . 


S1M10000007F02 


Staphylococcus aureus \ 


1615 ! 


S1M10000007F04 I 


Staphylococcus aureus | 


1616 ; 


S1M10000007P08 } 


Staphylococcus aureus j 


1617 ! 


S1M10000007F09 < 


staphylococcus aureus \ 


1618 5 


S1MI0000007F10 < 


staphylococcus aureus \ 


1619 J 


S1M10000007F11 < 


staphylococcus aureus 


1620 f 


>1M10000007F12 i 


Staplrylococcus aureus \ 


1621 5 


51M10000007G02 & 


Staphylococcus aureus j 


1622 5 


J1M10000007G03 5 


Staphylococcus aureus \ 


1623 5 


J1M10000007G05 fi 


Staphylococcus aureus j 
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1624 


S1M10000007G07 


Staphylococcus aureus 


1625 


S1M10000007G08 


Staphylococcus aureus ~ 


1626 


S1M10000008A03 


Staphylococcus aureus 


1627 


S1M10000008A04 


Staplrylococcus aureus 


1628 


S1M10000008A05 


Staphylococcus aureus 


1629 


S1M10000008A08 


Staphylococcus aureus 


1630 


S1M10000008A09 


Staphylococcus aureus 


1631 


S1M10000008A12 


Staphylococcus aureus 


1632 


S1M10000008B03 


Staphylococcus aureus 


1633 


S1M10000008B04 


Staphylococcus aureus 


1634 


S1M10000008B06 


Staphylococcus aureus 


1635 


S1M10000008B08 


Staphylococcus aureus 


1636 


S1M10000008B09 


Staphylococcus aureus 


1637 


S1M10000008B10 


Staphylococcus aureus 


1638 


S1M10000008C05 


Staphylococcus aureus 


1639 


S1M10000008C06 


Staphylococcus aureus 


1640 


S1M10000008C07 


Staphylococcus aureus 


1641 


S1M10000008C08 


Staphylococcus aureus 


1642 


S1M10000008C09 


Staphylococcus aureus 


1643 


S1M10000008D05 


Staphylococcus aureus 


1644 


S1M10000008D09 


Staphylococcus aureus 


1645 


S1M10000008E05 


Staphylococcus aureus 


1646 


S1M10000008E08 


Staphylococcus aureus 


1647 


S1M10000008E09 


Stanhvlococcus aureus 


1648 


S1M10000008E10 


StQDhvlococcus our pus 


1649 


S1M10000008F01 


Stanhvlococcus aureus 


1650 


S1M10000008F02 


Staphylococcus aureus 


1651 


S1M10000008F03 


Staphylococcus aureus 


1652 


S1M10000008F06 


Staphylococcus aureus 


1653 


S1M10000008F08 


Staphylococcus aureus 


1654 


S1M10000008F09 


Staphylococcus aureus 


1655 


S1M10000008F10 


Staphylococcus aureus 


1656 


S1M10000008F11 


Staphylococcus aureus 


1657 


S1M10000008G02 


Staphylococcus aureus 


1658 


S1M10000008G03 


Staphylococcus aureus 


1659 


S1M10000008G05 


Staphylococcus aureus 


1660 


S1M10000009A02 


Staphylococcus aureus 


1661 


S1M10000009A04 


Staphylococcus aureus 


1662 


S1M10000009A07 


Staphylococcus aureus 


1663 


S1M10000009A08 


Staphylococcus aureus 


1664 


S1M10000009A09 


Staphylococcus aureus 


1665 


S1M10000009A10 


Staphylococcus aureus 


1666 


S1M10000009A11 


Staplrylococcus aureus 


1667 


S1MI0000009B01 


Staphylococcus aureus 


1668 


S1M10000009B02 


Staphylococcus aureus 


1669 


S1M10000009B03 


Staphylococcus aureus 


1670 


S1M10000009B04 


Staphylococcus aureus 


1671 


S1M10000009B05 


Staphylococcus aureus 


1672 


S1M10000009B06 


Staphylococcus aureus 
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1673 


S1M10000009B07 


Staphylococcus aureus 


1674 


S1M10000009B10 


Staphylococcus aureus 


1675 


S1M10000009B11 


Stapltylococcus aureus 


1676 


S1M10000009B12 


Staphylococcus aureus 


1677 


S1M10000009C01 


Staphylococcus aureus 


1678 


S1M10000009C02 


Staphylococcus aureus 


1679 


S1M10000009C05 


Staphylococcus aureus 


1680 


S1M10000009C06 


Staphylococcus aureus 


1681 


S1M10000009C07 


Staphylococcus aureus 


1682 


S1M10000009C08 


Staphylococcus aureus 


1683 


S1M10000009C09 


Staphylococcus aureus 


1684 


S1M10000009C10 


Staphylococcus aureus 


1685 


S1M10000009C1 1 


Staphylococcus aureus 


1686 


S1M10000009DO1 


Staphylococcus aureus \ 


1687 


S1M10000009DO? " ' 


Staphylococcus aureus 


1688 


S1M10000009DO'3 


Staphylococcus aureus 


1689 


S 1 Ml 0000009Dft4 


Staphylococcus aureus 


1690 


S1M10000009D0 4 > 

w x xrx x \J\J\J\J\J\J y XJ\J *J 


Staphylococcus aureus 


1691 


s l M l ooonnoonn7 

U X J.VJ. 1 UUUuvU/lJu / 


Staphylococcus aureus 


1692 


s l m i oooooo9no9 


Staphylococcus aureus 


1693 




Staphylococcus aureus 


1694 


s l M l oooooown? 


Staphylococcus aureus 


1695 


S1 M1 fiOOOOOQKnfi 
«-> i xvx i v v \jy x-AJ\j 


Staphylococcus aureus 


1696 


S 1 M 1 OOOfiOOQFflK 

•J x lvj. i UUvUvu/XjUO 


Staphylococcus aureus 


1697 


s l m 1 ooonnnoPno 

U XJLVX 1 \/V/V/VjvV7?XiV" 


Staphylococcus aureus 


1698 


S1M10000009F1 1 

iJ l ivjL J. \J\J\J\J\J\J _s SJs I I 


staphylococcus aureus 


1699 


xxvx x uwUuu/C IZ. 


Staphylococcus aureus 


1700 


S 1 M 1 000000 W0 1 


Staphylococcus aureus 


1701 


S 1 M 1 0000009FO? 


StaplTylococcus aureus 


1702 


s l M l oooooowm 

x xvx x v w uvv/yl yj 


Staphylococcus aureus 


1703 


S 1 M 1 0000009FOS 


Staphylococcus aureus 


1704 


S1MI0000009F06 


Staplrylococcus aureus 


1705 


S1M10000009F07 


Staphylococcus aureus 


1706 


S 1 M 1 0000009FO9 


staphylococcus aureus 


1707 


S 1 M 1 0000009F 1 n 


staphylococcus aureus 


1708 


SIM10000009G02 


staphylococcus aureus 


1709 


S1M10000009G03 


Staphylococcus aureus 


3710 


31M10000009G05 


Staphylococcus aureus 


1711 J 


31M10000009G06 


Staphylococcus aureus 


1712 I 


31M10000009G07 


Staphylococcus aureus 


1713 < 


S1M10000009G09 ^ 


Staphylococcus aureus 


1714 < 


51M10000009G10 « 


Stapliylococcus aureus 


1715 15 


51M1O00O0O9G11 « 


Staphylococcus aureus 


1716 £ 


S1M10000009H01 < 


staphylococcus aureus 


1717 I 


S1M10000009HXP < 


staphylococcus aureus 


1718 5 


51M10000009H03 I 


staphylococcus aureus 


1719 S 


J1M10000009H05 £ 


taphylococcus aureus 


1720 S 


J1M10000009H07 & 


taphylococcus aureus 


1721 S 


;1M10000009H09 S 


tapljylococcus aureus 
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1722 


S1M10000009H11 


Staphylococcus aureus 


1723 


S1M10000011A02 


Staphylococcus aureus 


1724 


S1M10000011A03 


Staphylococcus aureus H 


1725 


S1M1 000001 1A04 


Staphylococcus aureus 


1726 


S1M10000011A06 


Staphylococcus aureus 


1727 


S1M10000011B01 


Staphylococcus aureus 


1728 


S1M10000011B02 


Staphylococcus aureus 


1729 


S1M10000011B03 


Staphylococcus aureus 


1730 


S1M10000011B04 


Staphylococcus aureus 


1731 


S1M10000011B05 


Staphylococcus aureus 


1732 


S1M10000011C01 


Staphylococcus aureus 


1733 


S1M10000011C05 


Staphylococcus aureus 


1734 


S1M10000011C06 


Staphylococcus aureus 


1735 


S1M10000011D01 


Stavhvlococcus aureus "~ 


1736 


S1M10000011D02 


Staphylococcus aureus 


1737 


S1M10000011D04 


Stavhvlococctis aureus 


1738 


S1M10000011D06 


Staplvylococcus aureus 


1739 


S1M10000011E02 


Stavhvlococcu.s aureus 


1740 


S1M10000011E03 


StaDhvlococcus aureus 


1741 


S1M10000011E04 


Staphylococcus aureus 


1742 


S1M10000011F01 


Stanhvlococcus aureus 


1743 


S1M10000011F03 


Stanhvlaenreus aureus 


1744 


S1M10000011F04 


Stanhvlococcus aureus 


1745 


S1M10000011F06 


Stan hv/oc occtt s mivai e 


1746 


S1M10000011G01 


Stanhvlococcus aureus 

K/t'lAjLsl *J' / l/L-f L/^(W Lilt/ C'llO 


1747 


S1M10000011G03 


StanhvJncoccuv /77/tv??/c 


1748 


S1M10000011G04 


StaDhvlococcus aureus 


1749 


S1M10000011G05 


Staphylococcus aureus 


1750 


S1M10000011G06 


Stan hvlococcu s aureu s 


1751 


S1M10000011H01 


StaDhvlococcus oiiypijs 


1752 


S1M10000011H03 


Staphylococcus aureus 


1753 


S1M10000011H04 


Stao hvlococcu s aureu s 


1754 


S1M10000012A02 


StaDhvlococcus aureus 


1755 


S1M10000012A06 


StaDljvlococcus aureus 


1756 


S1M10000012A08 


Stavhvlococcus aureus 


1757 


S1M10000012A09 


Staphylococcus aureus 


1758 


S1M10000012A10 


Staphylococcus aureus 


1759 


S1M10000012A11 


Staphylococcus aureus 


1760 


S1M10000012B01 


Staphylococcus aureus 


1761 


S1M10000012B05 


Staphylococcus aureus 


1762 


S1M10000012B06 


Staphylococcus aureus 


1763 


S1M10000012B07 


Staphylococcus aureus 


1764 


S1M10000012B11 


Staphylococcus aureus 


1765 


S1M10000012C01 


Staphylococcus aureus 


1766 


S1M10000012C03 


Staphylococcus aureus 


1767 


S1M10000012O04 


Staphylococcus aureus 


1768 


S1M10000012C05 


Staphylococcus aureus 


1769 


S1M10000012C06 


Staphylococcus aureus 


1770 


S1M10000012C11 


Staphylococcus aureus 
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1771 


S1M10000012C12 


Staphylococcus aureus 


1772 


S1M10000012D04 


utufjrtytucoccus aureus 


1773 


S1M10000012D06 


StapJiylococcus aureus 


1774 


S1M10000012D07 


Staphylococcus aureus 


1775 


S1M10000012D08 


oiupnyiococcus aureus 


1776 


S1M10000012D09 


uiuffriyiococcus aureus 


1777 


S1M10000012D12 


uiiAfjt lyiuL-vccus aureus 


1778 


S1M10000012E01 


Staphylococcus aureus 


1779 


S1M10000012E02 


Staphylococcus aureus 


1780 


S1M10000012E04 


Staphylococcus aureus 


1781 


S1M10000012E07 


Staphylococcus aureus 


1782 


S1M10000012E08 


Stapliylococcus aureus 


1783 


S1M10000012E12 


Staphylococcus aureus 


1784 


S1M10000012F04 


Staphylococcus aureus 


1785 


S1M10000012F07 


Staphylococcus aureus 


1786 


S1M10000012F08 


Staphylococcus aureus 


1787 


S1M10000012F09 


Staphylococcus aureus 


1788 


S1M10000012F10 


Staphylococcus aureus 


1789 


S1M10000012F11 


Staphylococcus aureus 


1790 


S1M10000012F12 


Staplrylococcus aureus 


1791 


S1M10000012G01 


Staphylococcus aureus 


1792 


S1M10000012G02 


Staphylococcus aureus 


1793 


S1M10000012G03 


Staphylococcus aureus 


1794 


S1M10000012G06 


Staphylococcus aureus 


1795 


S1M10000012G07 


Staphylococcus aureus 


1796 


S1M10000012G08 


Staphylococcus aureus 


1797 


S1M10000012G10 


Staphylococcus aureus 


179S 


S1M1O000012H05 


Staphylococcus aureus 


1799 


S1M10000012H08 


Staphylococcus aureus 


1800 


S1M1 00000 12H09 


Staphylococcus aureus 


1801 


S1M10000012H10 


staphylococcus aureus 


1802 


S1M100000I2H11 


Staphylococcus aureus 


1803 


S1M10000013A02 


Stapliylococcus aureus 


1804 


S1M1 00000 13 A03 


Staphylococcus aureus 


1805 


S1M10000013A05 [ 


staphylococcus aureus 


1806 


S1M10000013A07 


Staphylococcus aureus 


1807 


S1M10000013A08 ""[ 


staphylococcus aureus 


1808 ! 


S1M10000013A09 ' < 


staphylococcus aureus 


1809 5 


S1M10000013A10 < 


staphylococcus aureus 


1810 . i 


SIMI0000013A11 < 


Staphylococcus aureus 


1811 < 


>1M10000013A12 £ 


Staphylococcus aureus 


1812 5 


MM10000013B02 \Staphylococcus aureus ~ 


1813 5 


)1M10000013B03 $ 


taphylococcus aureus 


1814 S 


;iM10000013B04 5 


taphylococcus aureus 


1815 £ 


;iM10000013B05 s 


taphylococcus aureus 


1816 S 


1M10000013B06 5 


taphylococcus aureus 


1817 S 


1M10000013B07 s 


taphylococcus aureus 


1818 S 


1M10000013B09 s 


taphylococcus aureus 


1819 S 


1M10000013B11 s 


taphylococcus aureus 
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1820 


simi ooonoi 3rni 

»J 1 lvl X \J\J\J\J\J X JV^U J 


Staphylococcus aureus 


1871 

I OZ» 1 


SI Ml 000001 3PO<; 

O lXYli\J\J\J\J\J x JV/UJ 


Staphylococcus aureus 


1 877 


9 1 Ml 00000 1 3PA7 

O liVll UUUUU 1 JV^-U / 


Staphylococcus aureus 


1 823 


9 1 M1 000001 3POS 
O 1IV11 UUUUU 1 jv^Uo - 


Staphylococcus aureus 


1824 


9 1 M 1 00000 1 3POQ 

i 1*1 x UUUUU LDK_,\jy 


Staphylococcus aureus 


1825 


00000 1 3P 1 0 

O 1 1VI i UUUUU 1JV/IU 


Staphylococcus aureus 


1826 


9 1M1 00000 13m 1 

O 11VA1 UUUUU x JV/ 1 1 


Staphylococcus aureus 


1877 

X OZ. / 


91 Ml 000001 3P 17 

O 1 1V11 UUUUU IJL^IZ 


Staphylococcus aureus 


1828 


.91 Ml 00000 1 3 HOP. 

iJ x IVx x UUUUU x J L/uO 


Staphylococcus aureus 


187Q 


s 1 mi 000001 3nno 
o i ivi i uuuuu i jjjuy 


Staphylococcus aureus 


1 830 


9 1 Ml 00000 1 3r* 1 1 

o 1 lvl 1 UUUUU lJUi 1 


Staphylococcus aureus 


1 831 


91 Ml 00000 13PA1 
0 llVl 1 UUUUU 1 JEAJ I 


Staphylococcus aureus 


x OJZ 


9 1 Mi ooooo l ^pao 


staphylococcus aureus 


1 833 


9 1 M1 00000 1 3PA/1 


staphylococcus aureus 


1834 


9 1 Ml ooooo l QpnA 

o 1 lvl 1 UUUUU 1 JliUO 


staphylococcus aureus 


1 83S 


9 1 Ml 00000 1 IPAfi 
o 1 lvl 1 UUUUU I jHUo 


staphylococcus aureus 


183/i 


9 imiaaaaai qpaq 
o i ivi i uuuuu I jtsuy 


Staphylococcus aureus 


1837 


9 1 Ml oon ah i ip i a 

o 1 1V1 1 UUUUU 1 Jli 1 u 


Staphylococcus aureus 


1 R3R 


Q 1 A/f 1 aahaa i icao 
o xM 1 UUUUU 1 Jr UZ 


Staphylococcus aureus 




qi A/f 1 aaahai 

o 1 Ml UUUUU 1 or U 3 


Staphylococcus aureus \ 


1 840 


C i A^ l aaaaa 1 3 T?n/: 


Staphylococcus aureus 


1 841 


Q 1 A/f 1 AAAAA 1 

o 1 M 1 UUUUU 1 Jr U / 


Staphylococcus aureus 


1 8/17 


QI AVT1 AAAfift 1 OtJAO "~ 
OIMlUUUUUijrUo 


Staphylococcus aureus 


T841 
lo*4o 


C t A/f 1 AAnnA i *2Tmn 
oiMiUUUUUlorUy 


Staphylococcus aureus 


1 844 


Q 1 A/f 1 AAAAA 1 in O 

olMlUUUUUl jJt \1 


Staphylococcus aureus 


1 84^ 
1 o4j 


o 1 M 1 UUUUU 1 5 CjU i 


Staphylococcus aureus 


1 R4A 


o 1 M 1 UUUUU 1 j vjU4 


Staphylococcus aureus 


1847 
10** / 


<3 1 A/fl AAAAA 11 rnc 
o 1 lvl 1 UUUUU 1 j LrU j 


StapJtylococcus aureus 


1 R4R 


<21 A/T1 AAAAfkl lOn/C 
o 1 JVL 1 UUUUU 1 j vjUu 


Staphylococcus aureus 


184Q 


Q 1 A/1 1 AAA A0 1 iriA'7 
ol IVIIUUUUUIjVjU / 


Staphylococcus aureus 


18^0 
1 OJU 


91 A/11 AAAAA 1 mi A 
o 1 lvl 1 UUUUU 1 j \jr l U 


staphylococcus aureus 


l O J 1 


9 1 Ml OOAAA 1 in 1 T 
o 11V11 UUUUU IjvjI 1 


Staphylococcus aureus 


18S7 

1 OJZ 


9 1 M 1 0O0A0 1 in 1 o 
o 1 lvl 1 UUUUU 1 J\jr iJ. 


staphylococcus aureus 


1 8^1 

1 0 J J 


9 1 A/f 1 AAAAA 1 1TI1Y1 

o nvi i uuuuu 1 jxiu d 


Staphylococcus aureus 


1 8S4 


9 1 A/f 1 AAAAA 1 7IJA/I 
0 1 ivl 1 UUUUU 1 JoU4 


Staphylococcus aureus 


18^S 

x OJJ 


9 1 M 1 00000 T 1 U7K 
o 1 lvll UUUUU 1 j rlU j 


Staphylococcus aureus 


18S6 

1 OJU 


9 1 M1 00000 1 3MA7 
o 1 lvl 1 UUUUU 1 jjIU / 


Staphylococcus aureus 


18S7 

A O J / 


91 Ml 000001 3T-TAQ 
o l ivii uuuuu l Jriuy 


Staphylococcus aureus 


1858 


91 Ml 000001 3141 0 
O JL1V11 UUUUU 1 JrllU 


Staphylococcus aureus 


1859 


91M10000013T41 1 

0 11VA IUUUUU x Jfl i 1 


Staphylococcus aureus 


1860 


91 Ml 0000014 A 07 

O J 1V1 1 \J\J\j\J\J lH\r\UZ 


staphylococcus aureus 


1861 


9 1 M 1 00000 14 A 03 

0 1 1V1 1 UUUUU 1 *+/TlU J 


Staphylococcus aureus 


1862 


91M10000014AO^ 

0 1 AVI I UUUUU 1HAUJ 


Staplrylococcus aureus 


1863 


91 Ml 000001 4 A 07 


Staphylococcus aureus 


1864 

i out 


9 1 M 1 00000 1 4 A 08 

o 1 lvl i UUUUU J HfWJo i 


Staphylococcus aureus 


1865 


S1M10000014A11 


StdDtTvlncnpntj^ /77/iv27vc 


1866 


S1M10000014A12 


Staphylococcus aureus 


1867 


S1M10000014B01 


Stapliylococcus aureus 


1868 


S1M10000014B02 


Staphylococcus aureus 
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1869 


SIMI0000014B03 


Staphylococcus aureus 


1870 


S1M10000014B04 


Staphylococcus aureus 


1871 


S1M10000014B05 


Staphylococcus aureus 


1872 


S1M10000014B06 


Staphylococcus aureus 


1873 


S1M10000014B07 


Staphylococcus aureus 


1874 


S1MI0000014B08 


Staphylococcus aureus 


1875 


S1M10000014B10 


Staphylococcus aureus 


1876 


S1M10000014B11 


Staphylococcus aureus \ 


1877 


S1M10000014B12 


Staphylococcus aureus 


1878 


S 1 Ml 00000 14C01 


Staphylococcus aureus 


1879 


S1M10000014C05 


Staphylococcus aureus 


1880 


S 1M 100000 14P06 

^ A XVX * W V VV/ 1 tV/VU 


staphylococcus aureus 


1881 


S1M10000014C07 


Staphylococcus aureus 


1882 


S 1 Ml 00000 1 4rOQ 

■J A XVX 1 \J\J\J\J\J X tV^v" 


Staphylococcus aureus 


1883 


S1M10O00014P1O 


Staphylococcus aureus 


1884 


S1M10000014P1 1 


Staphylococcus aureus 


1885 


S 1 Ml 00000 14C1? 

*J A AVX A uvuvu X T'V^ 1 ^ 


Staplrylococcus aureus 


1886 


S 1 M l oooom 4r>rn 


Staphylococcus aureus 


1887 


S 1 M 1 00000 1 4F»0£ 


Staphylococcus aureus 


1888 


S T Ml 00000 1 4n0£ 


Staphylococcus aureus 


1889 


S 1 M 1 00000 1 4H0Q 


Stap/rylococcus aureus 


1890 


S 1M1 000001 4D10 

»J X AVXXV/W/vJ\J lH-J-/ X V/ 


Staphylococcus aureus ^ 


3891 


S 1 M 1 00000 1 4F0 1 
& i xvj. x uuuyu i '-fiZ/w 1 


Staphylococcus aureus 


1892 


S 1 M 1 00000 1 4F04 


Staphylococcus aureus 


1893 


SI MI 00000 1 4PTK 

>J X1VX 1 VJ\J\J\J\J i HSZAJj 


Staphylococcus aureus 


1894 


S 1 M 1 00000 1 4F07 

•J XXVI 1 UUuUV xHCU / 


Staphylococcus aureus 


1895 


S 1 M 1 00000 1 4P0R 


StaplTylococcus aureus 


1896 


S1M10000014F0Q 

*J XXVX X VUVUUj t TXvv7 


Staphylococcus aureus 


1897 


SI Ml 000001 4F 10 

U X XVX A UV/VuU 1 *-TX-/ 1 U 


stapliylococcus aureus 


1898 


S1M10000014F1? 


Staphylococcus aureus 


1899 


S 1 M 1 00000 1 4F0? 

U X 1VX X vWUv I *tJT U^l, 


Staphylococcus aureus 


1900 


S 1 M 1 00000 1 4F01 


staphylococcus aureus 


1901 


S 1 Ml 00000 14F04 

U X XVX X VUUVV A ^X VT' 


staphylococcus aureus 


1902 


SI Ml 000001 4F0S 

u x xvx i \J\J\J\J\J i tf yj 


^tapiiylococcus aureus 


1903 


SI Ml 000001 4F08 


Staphylococcus aureus 


1904 


S1M1 00000 14F0Q 


Staphylococcus aureus 


1905 


S1M10000014F10 

A ATX AVUVUU 1^1 XV/ t 


Staphylococcus aureus 


1906 : 


3 1M1 000001 4G0? 

•J A ATX J, \J\J\J \J\J 1 **T V it f x. 


Staphylococcus aureus 


1907 ! 


31M10000014G04 


Staphylococcus aureus 


1908 I 


S1M10000014G06 ^ 


Staphylococcus aureus 


1909 I 


51M1 00000 14G07 } 


Staphylococcus aureus 


1910 5 


51M10000014G08 " T< 


staphylococcus aureus 


1911 £ 


>1M10000014G12 ""' ,< 


staphylococcus aureus 


1912 < 


51M10000014H02 i 


Staphylococcus aureus 


1913 S 


>1 Ml 00000 14H03 <; 


taphylococcus aureus 


1914 £ 


J1M10000014H04 £ 


Staphylococcus aureus 


1915 5 


>1M10000014H05 5 


taphylococcus aureus 


1916 S 


.1M10000014H06 S 


taphylococcus aureus 


1917 £ 


1M10000014H07 5 


taphylococcus aureus 
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1918 


S1M10000014H08 


Staphylococcus aureus 


1919 


S1M10000014H11 


Staphylococcus aureus 


1920 


S1M10000015A02 


Staphylococcus aureus 


1921 


S1M10000015A03 


Staplrylococcus aureus 


1922 


S1M1 00000 15A05 


staphylococcus aureus 


1923 


S1M1 00000 15A06 


Staphylococcus aureus 


1924 


S1M10000015A09 


Staphylococcus aureus 


1925 


S1M10000015A10 


Staphylococcus aureus 


1926 


S1M10000015A11 


Staphylococcus aureus 


1927 


S1M10000015A12 


Staphylococcus aureus 


1928 


S1M10000015B02 


Staphylococcus aureus 


1929 


S1M1OO00015B05 


Staphylococcus aureus 


1930 


S1M10000015B08 


Staplrylococcus aureus 


1931 


S1M10000015B09 


Staphylococcus aureus 


1932 


S1M10000015B10 


Staphylococcus aureus 


1933 


S1M10000015C01 


Staphylococcus aureus 


1934 


S1M10000015C02 


Staplrylococcus aureus 


1935 


S1M1O000015C03 


Staphylococcus aureus 


1936 


S1M10000015C05 


Staphylococcus aureus 


1937 


S1M10000015C06 


Staphylococcus aureus 


1938 


S1M10000015C08 


Staphylococcus aureus 


1939 


S1M10000015C10 


Staphylococcus aureus 


1940 


S1M10000015C12 


Staphylococcus aureus 


1941 


S1M10000015D02 


Staphylococcus aureus 


1942 


S1M10000015D03 


Staplrylococcus aureus 


1943 


S1M10000015D04 


Staphylococcus aureus 


1944 


S1M10000015D05 


Staphylococcus aureus 


1945 


S1M10000015D06 


Staphylococcus aureus 


1946 


S1M10000015D12 


Staphylococcus aureus 


1947 


S1M10000015E02 


Staphylococcus aureus 


1948 


S1M10000015E03 


Staphylococcus aureus 


1949 


S1M10000015E06 


Staplrylococcus aureus 


1950 


S1M10000015E07 


Staplrylococcus aureus 


1951 


S1M10000015E09 


Staphylococcus aureus 


1952 


S1M10000015E10 


Staphylococcus aureus 


1953 


S1M10000015E11 


Staphylococcus aureus 


1954 


S1M10000015E12 


Staphylococcus aureus 


1955 


S1M10000015F01 


Staplrylococcus aureus 


1956 


S1M10000015F02 


Staphylococcus aureus 


1957 


S1M10000015F03 


Staphylococcus aureus 


1958 


S1M10000015F04 


Staphylococcus aureus 


1959 


S1M10000015F06 


Staphylococcus aureus 


1960 


S1M10000015F07 


Staphylococcus aureus 


1961 


S1M10000015F08 


Staphylococcus aureus 


1962 


S1M10000015F09 


Staphylococcus aureus 


1963 


S1M10000015F10 


Staphylococcus aureus 


1964 


S1M10000015G01 


Staphylococcus aureus 


1965 


S1M10000015G02 


Staplrylococcus aureus 


1966 


S1M10000015G03 


Staplrylococcus aureus 
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1967 


S1M10000015G04 


uiwp»jw(/yt»i-MO Mtr tZLlo 


1968 


S1M10000015G05 


Stdnhvlnrncai^: miron? 

i-fiiAJSf tytWL'lslslsUiJ Lilt I fZlio 


1969 


S1M10000015G06 




1970 


S1M10000015G07 


istd7ih\}l nrnrpn? niir£?iic 


1971 


S1M10000015G08 


K?mfji tynjisUL'L'iio uiu tzus 


1972 


S1M10000015G09 


Stcmhvi nrnrniQ miron*: 


1973 


S1M10000015G10 


tStfinhvl /V^/VVf/c fiur/riir 


1974 


S1M100000I5G1I 




1975 


S1M10000015H04 


uiupf^tVC/CH/UHJ Mil t>Wi3 


1976 


S1M10000015H06 


jT y* LtUf t> Uo 


1977 


S1M10000016A03 


tjiupnyiucucciis aureus 


1978 


S1M10000016A04 


tstflTin^)! n/^nppiiv /imvohv 
tjn^p/iynjuuuuuo Hut eUo 


1979 


S1M10000016A06 


iJiupnyiUCUCCUS aiireUS 


1980 


S1M10000016A07 


^lujjriyiocucous aureus 


1981 


S1M10000016A09 


viUj^nyLuouucub aureus 


1982 


S1M10000016A10 


viuprtyi(jc(JCCUo aweUS 


1983 


S1M10000016A12 


Staphylococcus aureus 


1984 


S1M10000016B02 


oiupnyiococcus aureus 


1985 


S1M10000016B05 


Staphylococcus aureus 


1986 


S1M10000016B06 


ijiupriyiocuccus aureus 


1987 


S1M10000016B07 


Staphylococcus aureus 


1988 


S1M10000016B08 


Staphylococcus aureus 


1989 


S1M1 00000 16B09 


Staphylococcus aureus 


1990 


S1M10000016B10 


Staphylococcus aureus 


199] 


S1M10000016B11 


Staphylococcus aureus 


1992 


S1M10000016B12 


Staphylococcus aureus 


1993 


S1M10000016C01 


Staphylococcus aureus 


1994 


S1M1 000001 6C02 


I'll l//^/l/^/»/i-f / rr /i-j # 

utupnytucuccus aureus 


T995 


S1M10000016C04 


tJLupnyioooccus aureus \ 


1996 


S1M10000016C05 


uLupttyi ul, uc c WiS ai*reus 


1997 


S1M10000016C06 


ijiuf/tiyiuct/ccus aw eus 


1998 


S1M10000016C08 


uluyuyiUCUCCllo Cult BUS 


1999 


S1M10000016C09 


oiuyiiyiocuccus aw eus 


2000 


S1M10000016C10 


\//7n/n)//i/^/i/»/^i*(i /nivalin 

oiupnyiococcus aureus 


2001 


S1M10000016C11 


oiupnyiocuccus aw eus 


2002 


S1M10000016C12 


^'ujjuyiuuuL'Cito aureus 


2003 


S1M10000016D01 


J(UjsriyiULrUL>L>Uo UUt c-Zio 


2004 


S1M10000016D02 , 


JluprtyiUUUisUlid till? Clio 


2005 


S1M100000I6D04 , 


^stflnhvlnmrfin: mn'onv 
JLwjjiiytKjK^Kj^Ksiiii Lt w alio 


2006 


S1M10000016D05 


^tdrilivlciccimii*! mirou*; 


2007 


51M10000016D06 [ 


itfltihvl nmrfitu mironv 

JLWjtsfiyiL/L'L/L'L'llo Lilt/ tJliO 


2008 ! 


S1M10000016D08 [ 


^ttrnhvlnmcru*; miron? 
juAjjtiyiu\*LJi'\*uo uitraus 


2009 ! 


31M10000016D09 


^tfinh'\)lnf*nrr*iii! mi rone 


2010 ! 


31M10000016D10 


■'* t^/f t/O C/O OHJ tilif Clio 


2011 I 


S1M10000016D11 < 


^tanhvlnrnmu? m/vpTi? 


2012 i 


S1M10000016E04 < 


Staphylococcus aureus 


2013 < 


51M10000016E05 < 


Staphylococcus aureus 


2014 < 


S1M10000016E06 i 


Staphylococcus aureus 


2015 < 


51M10000016E07 < 


Staphylococcus aureus 
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V-/ I £1441110111 


2016 


SI Ml 000001 6F08 


tV/rrt 111 IIS}/* f O xv^ /v/ii i r> 

oiupnyiocucciib uureiiS 


2017 


S1M1 000001 6E09 


Sf/yn lit ///0/^/*> r*/~>i j c /r? / 7/ c 


2018 


S1M10000016E10 




2019 


S1M10000016F1 1 

*J 1 1YX J. \J\J\J\J\J X J. I 


otuptjyiuuuisCiiii uiukius 


2020 


S1M10000016E12 


oiupftyiuuiJuC'Uii uurtzuo 


2021 


S 1 Ml 00000 16F09 


uiUptjyiUGUGClib Ulif ens 


2022 


SI Ml 000001 6F03 


oiciptiyiuuuccud ulif tilts 


2023 


S1M10000016FOS 


OLupnyiuLocciis uur&us 


2024 


S 1 M 1 00000 1 6F06 

ullYllUUuUUlUi \J\J 


dlupnyiUCOGCUb uur&llS 


2025 


SI Ml 000001 fiFOR 


ozupnyiococcus aureus 


2026 


S 1 M 1 00000 1 6F00 
t-j x ivx x uwuu x ur \jy 


oiupnyiococcus aw eus 


2027 


SI Ml 000001 6F1 1 


oiupnyiococcus qui cus \ 


9098 


si Mi ooooo i 6r?oi 


Staphylococcus aureus 


2029 


SI Ml 000001 6fr03 

O X IVX X \J\J\J\J\J L \j\J\J3 


Staphylococcus aureus 


2030 


S 1 M 1 00000 1 6n()A 
ij 1 ivx x \J\J\J\J\J 1 OvJv^r 


Staphylococcus aureus 


2031 


s i m i ooooo 1 ^no<; 

i3 X IVX 1 UvuUU I UVJU J 


Staphylococcus aureus 


2032 


STMT 00000 1 ^RO^ 


Staphylococcus aureus 


9033 


S 1 M 1 00000 1 ATT04 


Stapljylococcus aureus 


9034 


SI Ml 000001 £FT0Q 


Staphylococcus aureus 


903 S 


Si Ml 00000 1 £W1 0 
o I Ivx 1 UUUUU x Oil 1 u 


Staphylococcus aureus 


903A 


S1M10000017A09 
OxxVxxUUUUUI iJWJz. 


Staphylococcus aureus 


9037 


S1M1 000001 7 Am 


Staphylococcus aureus 


903£ 

/A) DO 


S 1 M 1 00000 1 7 A (\A 


Staphylococcus aureus 


9030 


SI Ml OOOO0 1 7 A fift 
ollVlxUUUUUl /Alio 


Staphylococcus aureus 


9040 


S1M10000017A 1 1 


Staphylococcus aureus 


9041 


siMinooooi7A io 


Staphylococcus aureus 


9049 


S 1 M 1 00000 1 7R09 


Stapltylococcus aureus 


9043 


S1 mi oooorn 7Rn^ 


Staphylococcus aureus 


9044 


S 1 M1 OOOO0 1 7PH7 


Staphylococcus aureus 


904S 


S1M10000A1 7ttfi8 
O iivll vUUUU 1 /DUO 


Staphylococcus aureus 


9046 


S 1 M 1 00000 1 7PflO 


Staphylococcus aureus 


9047 


S 1 M1 00000 1 7tt 1 0 
o 1 IVI 1 UUUUU 1 / Jj 1 U 


Staphylococcus aureus 


904R 


S1M10000017R1 1 


Stapljylococcus aureus 


9040 


SI Ml 000001 7R1 9 


Staphylococcus aureus 


9050 


SI Ml 000001 7P01 


Staphylococcus aureus 


2051 


S 1 M 1 00000 1 7P03 


Staphylococcus aureus 


2052 


S 1 Ml 00000 1 7005 


oiupnyiococcus aureus 


2053 


SI Ml 000001 7P08 

0 I IVIX VUUuU 1 /VyUO 


oiapnyiococcus aw eus 


2054 


S 1 Ml 000001 7O09 

O I IVX I v/V/V W I t\*j\Jj 


^t/iT\lt\ii r\f*r\r*r*itv /inrsnic 

oiupnyiucoccus aureus 


2055 


S1M10000017C10 


oiupnyiuLoccus aw eus 


2056 


S1M10000017C1 1 

O X IVX X UUWUU I (V/I J 


oiupnyiuLoccus aw eus 


2057 


S1M10000017C19 


oiapnyiococcus aureus 


2058 


S 1 M 1 00000 1 7D03 

O l IVX X l/vl/UU X 1 U\JD 


oiapnyiococcus aureus 


2059 


S 1 Ml 00000 1 7D00 

o i ivx x v/ v/v/ x / xJ\jy 


oiapnyiococcus aureus 


2060 


S1M10000017H10 

O I IVX x uvuvv X / \J XV/ 


oiapnyiococcus aw eus 


2061 


S1M10000017E04 


Staphylococcus oiitpiik 


2062 


S1M10000017E05 


Staphylococcus aureus 


2063 


S1M10000017E08 


Staphylococcus aureus 


2064 


S1M10000017E11 


Staphylococcus aureus 
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2065 


S1M10000017F01 


Staphylococcus nuvpiiQ 


2066 


S1M10000017F04 


Staphylococcus aureus 


2067 


S1M10000017F05 


Staphylococcus rtiivptm 


2068 


S1M10000017F06 


Staphylococcus nurpi/s 


2069 


S1M10000017F11 


Staphylococci j s rtw*c>ii<? 


2070 


S1M10000017G02 


Staphylococcus aureus 


2071 


S1M10000017G05 


Staphylococcus m/ren? ""' "1 


2072 


S1M10000017G06 


Staphylococcus aureus \ 


2073 


S1M10000018A03 


Staphylococcus aureus \ 


2074 


SIM10000018A04 


Staphylococcus aureus \ 


2075 


S1M10000018A05 


Staphylococcus aureus ~\ 


2076 


S1M10000018A06 


Staphvl OCCICCUS miretts 1 


2077 


S1M1 00000 18A08 


Stannvi ac/icct/Q rtiti'&iiv I 


2078 


S1M10000018A09 


^st(lTilt\}l ncncdiS! mtvo-itc i 
iJi-iAyriyiuuui^uiib aureus 


2079 


S1M10000018A10 


uivtyr iyi<JL,uuL,Ud UureUS 


2080 


S1M10000018A11 


^itlir)h\pl nCdCCiiv /vurotio ] 

uiM /" y*t/oc/oc«i3 ciuraus \ 


2081 


S1M10000018B02 


£)Lar)rT\)i aCCiCCHS ruivryt tc i 
*~f*-t*j[sr iyi uoyutHil UUreUS \ 


2082 


S1M10000018B03 


^stanhy/i ] nc/~i/ r, r*iiv sTui*r>itn \ 
LJiLijjf tyiuuuocuo aiUQUS i 


2083 


S1M1 000001 8B05 


wujj/iyiuuuLciis aureus \ 


2084 


S1M10000018B09 


uLuprtytuuucCua aureus \ 


2085 


S1M10000018B10 




2086 


S1M10000018B11 


L>iujjuyiucutcu& aureus \ 


2087 


S1M10000018C01 


iJiujjriyajcuccus aureus 


2088 


S1M10000018C02 


tjiuf/rtyiuouccits aureus 


2089 


S1M10000018C03 


'■"Z 7 ' tytuuuccus aui eus i 


2090 


S1M10000018C04 


^ii^jyfiyiuuiJucrUs aureus \ 


2091 


S1M10000018C05 


^t-ujyftyiucuccus aureus 


2092 


S1M10000018C06 


i\tnT)Hyfi aCdCf^tlS mivmiv ~~\ 

]/it/t-w(/C«j aureus \ 


2093 


S1M10000018C08 


iJLuyrtyiUKsUL-uitS aufeUS 


2094 


S1M10000018C09 


iStar)/T\?t/lCnCf*1IV /J1 li'nt t r> j 


2095 


S1M10000018C10 


StflnhvJncncmiQ nitron* \ 

•st L*tjy/ tyt isis CL C «o 6<2// o«j ] 


2096 


S1M10000018C11 


Stanfovlncnccus mtvmtv \ 


2097 


siMioooooi8ci2 ; 


jt(2n}T\)lncnccnv sumv&iic \ 

-JivffsrfyusislSlsLsMA ClUf c-Zfo J 


2098 


S1M10000018D01 ; 


Jiufs/ tytULsULsLsUA UUf eUS f 


2099 


S1M10000018D02 


\t(ffill\)l ncncni^ sntra-ac 1 
Jr 'tyiisistjisLsUd (Jul GUS I 


2100 


S1M100000I8D03 [ 


SfaP/tv/oCncCUS miVcrtiv i 


2101 


S1M10000018D04 < 


^taDitvlocciCCiJH rtuvotiQ ii 


2102 : 


S1M10000018D09 < 


Staphylococcus rtur/yus ^ 


2103 I 


S1M10000018D10 < 


Staphylococcus mirous 1 


2104 I 


31M1O00OO18D11 l 


staphylococcus mirous 1 


2105 f 


S1M10000018D12 } 


staphylococcus mtreus 


2106 < 


S1M10000018E01 I 


staphylococcus mtrpus 1 


2107 i 


>1M10000018E02 £ 


taphvlococcus aureus I 


2108 5 


>1M10000018E03 £ 


staphylococcus m 11*01/ s \ 


2109 5 


J1M10000018E04 s 


taphylococcus nw*0i/s 

*jflls\s\SKsK*(il& Civil fcj Wj 1 


2110 S 


J1M10000018E05 S 


taphylococcus aureus \ 


2111 S 


;iM1000001SE08 


taphylococcus aureus 


2112 S 


1M10000018E09 S 


taphylococcus aureus j 


2113 S 


1M10000018E11 s 


taphylococcus aureus j 
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2114 


S1M10000018E12 


\\ifiT)rT\)l ftrrir'oitQ mtfoiiQ 
ijliAyrtyiUK'Ui'K'Ud Hut cWo 


2115 


S1M1 00000 18F03 


xJlup/iyiUCOCCUS UUf CUS 


2116 


SI Ml 00000 18F04 


Stap/tylococcus CLUVQUS 


2117 


S1M10000018F07 


OiuptiyiOCUCCUS QUI eUS 


2118 


SIM10000018F09 


xjiupiiyiu coccus aureus 


2119 


S1M10000018F10 


oiupt tyiococcus aureus 


2120 


S1M10000018F12 


OlCipt lyiOCOCCUS Uur€US 


2121 


S1M10000018G03 


LjLtujjftyiuuuucuo ciui c-ito 


2122 


S1M10000018G05 


ijiujjtiyiucuucub au? eus 


2123 


S1M10000018G07 


S\tflT%h'\)l n/^nr , /*nc /tur/ont? 

ijiu^jttyiucuccuo nutans 


2124 


S1M10000018G08 


oiapnyiococcus aureus 


2125 


S1M10000018G09 


oiupriyiococcus aw eus 


2126 


S1M10000018G10 


Staphylococcus aureus 


2127 


S1M10000018G12 

U X XVX 1VVWUU X 1J\J JL £d 


Staphylococcus aureus 


2128 


S 1 Ml 00000 lttfTOl 


Staphylococcus aureus 


2129 


S1M10000018FKP 


Stapliylococcus aureus 


2130 


S 1 M 1 00000 1 8H07 

U X i'l 1 vuvW X V) JL XV/ / 


Staphylococcus aureus 


2131 


S1M10000018H09 

C X X t X X l/uvuu X VJXXv/,7 


Staphylococcus aureus 


2132 


S1M10000018H10 

U XXTX X WV/V/V/ X V/X X X V7 


Staphylococcus aureus 


2133 


S1M1 00000 19A0? 

i-J X XVX X VuwUU X ,7.tt.V/.i 


Staphylococcus aureus 


2134 


S 1 M 1 00000 1 Q A 01 


Staphylococcus aureus 


2135 


S1M10000010A05 

U X 1VX X V/V/V WW X J7.TA.WJ 


Staphylococcus aureus 


2136 


S1M1 000001 9A06 

X XVX X WW WWW X J7.T\VVJ 


Staphylococcus aureus 


2137 


S 1 M 1 00000 1 0 A 07 

w> X 1VX X UvV/UU 1 / 


Staplrylococcus aureus 


2138 


S 1 M 1 00000 1 0 A 00 
o x xvx x uvuuu l y±Wjy 


Staphylococcus aureus 


2139 


SI Ml 000001 OA 1 1 


Staplrylococcus aureus 


2140 


S1M10000019A12 


Staphylococcus aureus 


2141 


S 1M1 00000 lORC, 

XXYX X W v W X 7JJVJ 


Staphylococcus aureus 


2142 


S 1 Ml 00000 1 9R04 

VJ X XVX X VUuVv X _/XJW" 


Staphylococcus aureus 


2143 


S1M10000019RO7 

w x xvx lvui/uu x y J_J > / 


Staphylococcus aureus 


2144 


S 1M1 00000 19R08 

X XVXX vV/V/Uv X .7XJWI) 


Staphylococcus aureus 


2145 


S1M10000019R09 

u x xvx x v/uuv/V/ x y jljsjZ/ 


Staphylococcus aureus 


2146 


S1M10000019B10 

X XVX X \J\J\J\J\J X . ' \ * X \J 


Staphylococcus aureus 


2147 


S 1 Ml 000001 9R1 1 

vj x xvx x v/ v/v/v/v/ X yxJ X X 


Staphylococcus aureus 


2148 


S1M10000019B12 

t_» x xvx x x y xj x 


Staphylococcus aureus 


2149 


S1M10000019C01 

v X XT J. JL \J \J \J \J\J X _/ Vv* W X 


Staphylococcus aureus 


2150 


S1M1 00000 19C04 


oiapnyiococcus aureus 


2151 


S1M10000019C05 


oiuptiyiocuccus aureus 


2152 


S1M10000019C06 


^LLijjtt.yiucuCL>u& citif c-Wii 


2153 


S1M10000019C07 


OliAJJtiyiUCUCCUo tint c-tfo 


2154 


S1M1 00000 19C08 


\jiiAj^fiyiL/i*UL,oiij 14 lit a Mi) 


2155 


S1M10000019C11 


ijiuyt iyi uc etc c uis aut ens 


2156 


S1M100000I9C12 


jiujjtiyiuc ucous aureus 


2157 


S1M10000019D01 


jtup/iyivcuuczia aureus 


2158 


S1M10000019D02 


jiuptiyiucucciis aureus 


2159 


S1M10000019D04 


Staphylococcus aureus 


2160 


S1M10000019D05 


Staphylococcus aureus 


2161 


S1M10000019D06 


Staphylococcus aureus 


2162 


S1M1 00000 19D07 


Staphylococcus aureus 
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2163 


S1M10000019D09 


Staphylococcus aureus 


2164 


S1M10000019D12 


Staphylococcus aureus 


2165 


S1M10000019E01 


staphylococcus aureus 


2166 


S1M10000019E02 


Staphylococcus aureus 


2167 


S1M10000019E07 


Staphylococcus aureus 


2168 


SIMI0000019F01 


Staphylococcus aureus 


2169 


S1M10000019F05 


Staphylococcus aureus 


2170 


SIM10000019F06 


Staphylococcus aureus 


2171 


S1M10000019F08 




2172 


S1M10000019F09 


Staphylococcus aureus 


2173 


S1M10000019F11 


Stapljylococcus aureus 


2174 


S1M10000019G04 


Staphylococcus aureus 


2175 


S1M10000019G07 


Staphylococcus aureus 


2176 


S1MI0000019G09 


StaDhvlococcils aureus 


2177 


S1M10000019G10 


Staphylococcus aureus 


2178 


S1M10000019G11 


Stap/ivlococcus aureus 


2179 


S1M10000019H05 


Staohvlocam/s aureuv i 


2180 


S1M10000019H08 


Staohvlococcus at jrcuv 


2181 


S1M10000020A05 


Staphylococcus aureus 


2182 


S1M10000020A06 


Staphylococcus aureus 


2183 


S1M10000020A07 


Staphylococcus aureus 


2184 


S1M10000020A11 


StanHvlaeneeus nuvouc 


2185 


S1M10000020A12 


Stan hv tor ncrus nurou* 


2186 


S1M10000020B02 


StanhvLoenreus nure>tt*> 


2187 


S1M10000020B03 


Stanhvlnenreus nitron* 


2188 


S1M10000020B05 


Stanfavineneeus nuronf 


2189 


S1M10000020B06 


Staohvlococcus nitrons 


2190 


S1M10000020B07 


StaDhvlocnccu s aurei i s 


2191 


S1M10000020B09 


StODlwlococcus aureits 


2192 


S1M10000020B12 


Staphylococcus aureus 


2193 


S1M10000020C09 


StctDttvlococcii^ niirpH? 

^JL J •'Ww www ll«J L4L4f w tlj 


2194 


S1M10000020C10 


Staphylococcus aureus 


2195 


S1M10000020C11 


Staphylococcus aureus 


2196 


S1M10000020D03 


Staolwlococcus aureits 


2197 


S1M10000020D04 , 


Staphylococcus aureus 


2198 


S1M10000020D06 


^tapltylococcus aureus 

J^^ J> WWW HJ Um/ w Mi} 


2199 ! 


S1M10000020D07 


Staphylococcus aureus "1 


2200 I 


S1M10000020D08 ~ I 


staphylococcus aureus 


2201 i 


S1M10000020D09 < 


Staphylococcus aureus 


2202 f 


S1M10000020D12 J 


staplxylococcus aureus 


2203 < 


S1M10000020E01 i 


staphylococcus aureus ~™ 1 


2204 < 


>1M10000020E03 } 


stapljylococcus aureus 


2205 < 


>1MI0000020E04 " i 


staphylococcus aureus 


2206 < 


>1M10000020E06 £ 


staphylococcus aureus 


2207 S 


J1M10000020E08 6 


taphylococcus aureus 


2208 £ 


;iM10000020Ell s 


taphylococcus aureus 


2209 5 


>1M10000020E12 S 


taphylococcus aureus 


2210 S 


IM10000020F01 S 


taphylococcus aureus 


2211 S 


1M10000020F05 S 


taplrylococcus aureus 
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2212 


SIM10000020F06 


Staohvlococcus tnjt'fi/<! 


2213 


S1M10000020F07 


Stnrihvl nrnmi? nirron? 


2214 


S1M10000020F09 




2215 


S1M10000020F11 


StaDnvlncfimj*! huyphk 


2216 


S1M10000020F12 


Staohvlncnmi^ mirpiiv 


2217 


S1M10000020G01 


L_JlLA£Sf *T **** ISlsCr C4lJ ClUf t> fctO 


2218 


S1M10000020G05 


c\tnnh\il nrnr*fit<! rtnvc?it<? 


2219 


S1M10000020G07 


Sianhvi nmcru*: mrrpnn 


2220 


S1M10000020G08 


Stfinli'Vfnr'nmiv nnv , 0iiQ 


2221 


S1M10000020G09 


Stfinhvl npnnftlQ rvtrrcni* 


2222 


S1M10000020G10 




2223 


S1M10000020G11 


UltAJST lyt C/C« \JL>lsLtA 14 HI o £ to 


2224 


S1M10000020G12 


U £ U^/A ( y£ C/C C/CC Wo UM/ fc? Zf O 


2225 


S1M10000020H01 


ijitAjjrtyiuuutfL'ii^ Qui BUS 


2226 


S1M10000020H02 


ijiuyfiyiL/c<sCCl4& alliens 


2227 


S1M10000020H04 


Ljiujjf tyi (jc ULCUS aXlTBUS 


2228 


S1M10000020H06 


ijluptiyiCJCUCCUS QUI BUS 


2229 


S1M10000020H08 


oiuj/tiyiucoccus aureus 


2230 


S1M10000020H10 


oiapnyiococcus aureus 


2231 


S1M10000020H11 


ijiiAyttyiucuccuS QXtr&uS 


2232 


S1M10000021A04 


kjtUyr lyiOOOCCUS aUTBUS 


2233 


S1M10000021A05 


ijlupriyiVCuCCUS Q.U1 BUS 


2234 


S1M1 000002 1A06 


Stapliylococcus aureus 


2235 


S1M10000021A07 


Staphylococcus aureus 


2236 


S1M10000021A08 


Stapljylococcus aureus 


2237 


S1M10000021A09 


oiupnyiococcus aureus 


2238 


S1M10000021A10 


ijiuptiyiucoccus aureus 


2239 


S1M10000021B05 


kjiuptiyiuouccub aureus 


2240 


S1M10000021B06 


oiup/iyiuL-uccub aureus 


2241 


S1M10000021B07 


L>iLfp/iyiuuuGciib aw eus 


2242 


S1M10000021B10 


oiuptiyiucuccub aureus 


2243 


S1M1 000002 1C04 


\tfinrT\tl Soffit v yrtti*/3iic 
\j l UjJf t yi (JL-UCOUS UUI BUS 


2244 


S1M10000021C05 


jiupnyiucuGcus aw eus 


2245 


S1M10000021C07 ; 


jiujji lyiuoucdiS aw eus 


2246 


S1M10000021C08 


jtupriyiucuCCUS QUI eiiS 


2247 


simiooooo2icio ; 


\ffTn f~\f* fir*/""! ii? sit irsyi } c- 

jiuprtyiuGULcud aureus 


2248 


simiooooo2icii ; 


jiiAyrtyt,L/l*uuuitj UltrtZIAS 


2249 


SIM10000021C12 ; 




2250 


S1M10000021D01 : 




2251 


31M10000021D03 } 


ji't-*jyrfyi.iyKrijLrL^tio Lillf C-lAo 


2252 1 


S1M10000021D04 ~ < 


m*yiiyiiJ\*Kji*L*iia UUI kZHo 


2253 I 


3 1M1 000002 1D06 ~< 


^taDhvlocnmit nurpit? 


2254 < 


31M10000021D09 Z 


^tanJTvlnrnmj^ hmvphv 

JiupfyiL/LULl/Hi) 14 HI t~ Ha 


2255 i 


S1M10000021D10 < 


st/mhvlnTnfTii*: nurpnv 

Jl^y'tyt\slsL/UL'ltO Li Lit C-Wo 


2256 I 


31M100OO021E01 £ 


Jit*jsrtyt-vs\*\sL>\sl<ij ULll c-Wo 


2257 $ 


51M10000021E02 £ 


Itaplrylococcus aureus 


2258 J 


>1M10000021E03 & 


Staphylococcus aureus 


2259 $ 


S1M10000021E05 £ 


Staphylococcus aureus 


2260 5 


51M10000021E06 S 


Staphylococcus aureus 
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2261 


S1M10000021E09 


Staphylococcus output 


2262 


S1M10000021E12 


Staphylococcus aureus 


2263 


S1M10000021F02 


Staphylococcus aureus 


2264 


S1M10000021F04 


Staphylococcus aureus 


2265 


S1M10000021F05 


Staphylococcus our pus 


2266 


S1M10000021F06 


Staphylococcus aureus 


2267 


S1M10000021F07 


Staphylococcus aureus 


2268 


S1M10000021F09 


Staphylococcus aureus 


2269 


S1M10000021F1I 


Staphylococcus aureus 


2270 


S1M10000021G01 


Staphylococcus nurpus 

JT \) HJ\*\J\s\*W& Villi L. (AO 


2271 


S1M10000021G03 


Stapltvlococcus nurptj^ 


2272 


S1M10000021G08 


Staphylococcus ntirotiv 


2273 


S1M10000021H04 


Staphylococcus nurpus 

ut-k^/i^rfvi/vuwHij uHi otto 


2274 


S1M10000021H05 


Stanhvlncnccus sinron? 


2275 


S1M10000021H07 


Stanhvlncncwjs nur&nv 


2276 


S1M10000021H08 


Stf~fflh\)1 ncnccuv rtttt'ottc 


2277 


S 1M1 000002 1HI1 


Stanfavlncncciis mtv^m? ~™ ~H 

^iwj^ffJ'I'lSKstJislsliO LiUf Clio 


2278 


S1M10000022A02 


Stnnhylncnccti? mironv 


2279 


S1M10000022A03 


StnTihvl ncnccnv mironv 


2280 


S1M10000022A05 


StflTjiTVincncciiv nitron? 


2281 


S1M10000022A08 


istnnhvlnc ncc iy c rtnYoiiv 


2282 


S1M10000022A09 


iStaT~)rI\}l nCnCCHV SVttroiiC 
KJiLijSf tyi C/O UU L, UO Ci lit Hub 


2283 


S1M10000022A12 


iSt/yTJr}l}l Slf/~lf*/*llV mtvntici J 

uiiAjjrij'iuuuuCUa Qtu GUS 


2284 


S1M10000022B02 


i\tntiir\)l ncnr , f*itv siiifrouc ~"' 


2285 


S1M10000022B03 


iJiuptiyiuL'Ui,L-ub anteus 


2286 


S1M10000022B05 


uiUfjrij'iUL,uL-CUa till/ GUS 


2287 


S1M10000022B06 


Stfmll\)i ^nCDCCMQ iroi tc 
UciAfSf tJSf-L/UL/UL> 140 Cliff c£ Ho 


2288 


S1MI0000022B08 


Sttfflhvlncncci/u rrnro-rte 


2289 


S1M10000022B09 


Stanhvlncnccuv miron* 


2290 


S1M10000022B10 


Staphylococcus mnvttv 


2291 


S1M10000022B11 


Staphylococcus mirou? 


2292 


S1M10000022B12 


Staphylococcus ntn'/?itQ 


2293 


S1M10000022C02 


Staohvl ocnccus mn*oitc 


2294 


S1M10000022C03 


Staphylococci? nurpus 


2295 


S1M10000022C04 


Staphylococcus ni/vpij? 


2296 


S1M10000022C06 , 


Staphylococcus nurptis 
Jr J » w *'wt>o*(o wilt-/ 1> wo 


2297 


S1M10000022C07 , 


Staphylococcus nurpus 


2298 


S1M10000022C08 ] 


Staphylococcus nurpus 


2299 . 


simiooooo22cii ; 


Staphylococcus aurpus 


. 2300 I 


S1M10000022D03 


Staphylococcus aureus 


2301 i 


S1M10000022D05 < 


Staphylococcus owpus 


2302 < 


S1M10000022D06 < 


Staphylococcus aureus 


2303 < 


31M10000022D07 " < 


Staphylococcus aurpus 


2304 J 


51M10000022D08 < 


Staplxylococcus aureus 


2305 5 


51M10000022D09 i 


staphylococcus aurpus 


2306 5 


UM10000022D11 i 


Staphylococcus aureus 


2307 S 


51M10000022E01 & 


staphylococcus aureus 


2308 5 


J1M10000022E03 & 


Staphylococcus aureus 


2309 S 


JM10000022E05 & 


Haplrylococcus aureus 
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utU AJ.J 


v^IUIlv Ilalllv 


Organism 


in n 

ZJ L\) 


q i A/ii AnAAAiir;no 
olMlUUUUUzzbUy 


Staphylococcus aureus 


n 1 1 


C 1 A/fl AAAAAIITTfl/f 


Staphylococcus aureus 


n 1 i 
ZjIZ 


C 1 A/fl aaaaaiica/c 
MMlUUUUUzzrOo 


Staphylococcus aureus 


ii 1 1 
Zj 1 J 


olMl UUUUUzzr U / 


Staphylococcus aureus 


911 A 


Q i A/Ti aaaaaiittac 
o 1M1 UuUUUzzr Uo 


Staphylococcus aureus 




q i aai aaaaaiiem i 


Staphylococcus aureus \ 


11 1 £ 
zj It) 


C 1 A/f 1 AAAAnonpm 

MMIUUUUUzzuOj 


Staphylococcus aureus 


1111 
Zj 1 / 


c i A/ii aaaaaii/^a/i 
olMl UUUUUzzOU4 


Staphylococcus aureus 


ZjIo 


c i A/f 1 AAAAnnpm 
o IMlOUUUUzzuO / 


Staphylococcus aureus 


91 1 Q 
Zj iy 


o IMlUUUUUzzOOS 


Staphylococcus aureus 


111A 


C 1 A/TI AAAAAT^O t 1 

olM10000022G12 


Staplrylococcus aureus 


in i 

ZJZl 


Cll/fl AAAAAO'IT TAO 

o 1M1 0000022H03 


Staphylococcus aureus 


nil 


C 1 TV IS 1 ArtAflAAOTTAC 

IS 1 M 1 0000022H05 


Staphylococcus aureus 


ion 
ZJZJ 


olMl 0000022H06 


Staphylococcus aureus 


zjz4 


C 1 TV /f 1 AAAAAOITTAH 

olMl 0000022H07 


Stapliylococcus aureus 


101 c 
ZJZJ 


olMl 0000022H08 


Staphylococcus aureus 


ZJZO 


OIM10000022H11 


Staphylococcus aureus 


2327 


S1M10000023A05 


Staplrylococcus aureus 


2328 


S1M10000023A09 


Staphylococcus aureus 


zjzy 


S1M10000023AH 


Staphylococcus aureus 


2330 


S l M 1 0000023 A J 2 


Staphylococcus aureus 


2331 


S1M10000023B01 


Staphylococcus aureus 


2332 


S1M10000023B03 


Staphylococcus aureus 


2333 


S1M10000023B07 


Staphylococcus aureus 


2334 


S1M10000023B08 


Stapliylococcus aureus 


2335 


S1M10000023B09 


Staplrylococcus aureus 


2336 


S1M10000023B10 


Staphylococcus aureus 


ion 
ZJ J / 


S1M10000023B11 


Staphylococcus aureus 


Oil o 

ZJJ& 


S1M10000023B12 


Staphylococcus aureus 


10 1C\ 

zjjy 


o 1 M 1 0000023 C02 


Staphylococcus aureus 


lO /I A 
2340 


o 1M I 0000023C 1 0 


Staphylococcus aureus 


11 A 1 

2,341 


S1M10000023C1 1 


Staphylococcus aureus 


2342 


S1M10000023C12 


Staphylococcus aureus 


2343 


S1M10000023D01 


Staphylococcus aureus 


2344 


S1M10000023D03 


Staphylococcus aureus 


11 A ^ 

zj4j 


CIA/Tl AAAAAOO lT\ri A 

S 1 M 1 0000023 D04 


Staphylococcus aureus 


11/i £ 

Zj4d 


C 1 A/TI AAAAAIOrvAT 

0 i M 1 OvVVVZ 3DQ7 


Staphylococcus aureus 


11/11 

Zj4/ 


O 1 TV At AAAAATTtAAO 

b 1 M 1 0000023D0 8 


Staphylococcus aureus 


91/t C 

Zj4o 


C 1 A/f 1 AAAAAT3TAAA 


Staphylococcus aureus 


91/10 


c 1 A /ii rififinniiTM a 


Staphylococcus aureus 


iKn 

ZJJU 


C 1 A/f 1 fiAf4ftAHT\1 1 

olMl UUOUOz j JD 1 z 


Staphylococcus aureus 


91^ 1 
ZJJ 1 


C 1 A/T 1 AAAAAT2CA1 1 

o I M 1 UUOOOz JbO 1 


Staphylococcus aureus 


91*\9 

Zjjz 


C 1 A>f 1 AAAnnil'DA/1 

o 1 M 1 UUUUUz jb04 


Staphylococcus aureus 


9K1 
ZjJJ 


C T A/ft AAAAAIOCAT 

o 1 M 1 OUUUUz JbU / 


Staphylococcus aureus 


Zj j4 


C 1 A/11 AAAAAIOT? 1 A 

olMlUOOUUzjblU 


Staphylococcus aureus 


2355 




Staplrylococcus aureus 


2356 


S1M10000023F04 


Staplrylococcus aureus 


2357 


S1M10000023F07 


Staplrylococcus aureus 


2358 


S1M10000023F08 


Staphylococcus aureus 
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2359 


S1M10000023F10 


Stanhvloroccu* auypito 


2360 


S1M10000023F1I 


StnrtJTv] orncftjo siuypuo 

VJ I \AJJ 1 1 y(, C/Ol/l/O MJ Ulit Clio 


2361 


S1M10000023F12 


Stnnhvl nrnrrijo mi\*0no ~~ ' 


2362 


S1M10000023G02 


StCLTihvlcicnccii^ nuypito 

i^/iistjj 1 i j'n/nyoi/ mo U Hi 


2363 


S1M10000023G03 


Stanhvlococr7j^ nuvpno 


2364 


S1M10000023G06 


Staphylococcus aiivpn* 


2365 


S1M10000023G07 


Sfnnht)t/tPnf*mio rnivmtv 


2366 


S1M10000023G08 


Stanhvl nmmio niirono 1 


2367 


S1M10000023G09 


Stanhvlcicncru^ nnvpuv 


2368 


S1M10000023G11 


StflnhvlnmrTiio mivono 

LJtL4£Jf lyiXJlsKJi^i^Ud UUf tZUo 


2369 


S1M10000023H02 


F\tnT)rf\}lnrnr , / % Mo rtiii'0no 

UiUjjrt-j/lVL'lSL'L'UO LlUl & Lid 


2370 


S1M10000023H06 


Sf/JTihitt n/*nppno mtrano 
uiupr lyiULfUisisUa UH/oMo 


2371 


S1M10000023H07 


s\tnrili\)l nonnptio /t7#j*/?»#p 
-jiuprtyujutjuisUa nut alio 


2372 


S1M10000023H09 


uiupt lyiucuocus aut eus 


2373 


S1M10000023H10 


L>lUpt tyi UC OC C US UUf SUS 


2374 


S1M10000024A02 


uiupt lynjcuccus aureus 


2375 


S1M10000024A04 


SstrtYivmi f\r>f\f*s*4§tf siufs+fnei 

ijiuprtyiucuccus aureus 


2376 


S1M10000024A07 


F\tnnli\il nr*r%nfiio si-ttvmto 

oiupt lyivcucous aureus 


2377 


S1M10000024A08 


oiapnyiococcus aureus 


2378 


S1M10000024A11 


iJiUjfjtiyiocuLcus aureus 


2379 


S1M10000024B05 


Staphylococcus aureus 


2380 


S1M10000024B06 


Staphylococcus aureus 


2381 


S1M10000024B08 


oiapnyiococcus aureus 


2382 


S1M10000024B09 


Stapiiylococcus aureus 


2383 


S1M10000024B10 


Staphylococcus aureus 


2384 


S1M10000024C02 


Staphylococcus aureus 


2385 


S1M10000024C04 


uiuprtyiococcus aureus 


2386 


S1M10000024C07 


LJiupriyic/cuccus aureus 


2387 


S1M10000024D02 


kss-up/tyiuisUuL-ifo uut eus 


2388 


SIM10000024D03 


t~>tuptiyiu^ucL.uo uut eus 


2389 


S1M10000024D10 


iJiuptiytuLrUccuo aureus 


2390 


S1M10000024D11 


\ //7 ^ JT1 J iVV'*r*j /*"/"• I/O /Hf) / V/^-t # O 

^i-uptiyiuL>uL>L,uo aureus 


2391 


S1M10000024E03 


oiupt lyiuooocus aureus \ 


2392 


S1M10000024E05 


otuptiyiococcus aureus 


2393 


S1M10000024E06 


■jiuptiyiucuccus aureus 


2394 


S1M10000024E07 


\f/mlT\)t n/^n^/^nc fti §1*0110 
JiuptiyiuisUL-isUo uut eus 


2395 


S1M10000024E08 


-it-i*pr tyit/L-Ui^islid Lilif c-ito 


2396 


31M10000024F02 t 


^tflYilT\)trif , fiffiio ni ' 11*01 jo 


2397 


S1M10000024F03 


^t/inh vlnfnrr'H 0 mivpno 
jiujjiiyujisUt^KsUd uut (zUl> 


2398 i 


S1M10000024F05 


Stanhvlnrnm/^ mtrpu* ' 


2399 1 


S1M10000024F08 I 


^\tnTjiT\)Inf*tif*f*iii! rtiifPiio 
jiiAjji tynjKj>u\s\sUo uut tzuo 


2400 I 


S1M10000024F10 


^tatihvlncocriiK nnrpno 
Jr y usisisLri^ud uut C-Ua 


2401 I 


S1M10000024G05 < 


^tfmhvlnmrr-'ii c jvpti 0 

JLiAfs'ij i L/L. C- if iJ UUt tZUo 


2402 < 


5IM10000024G06 < 


stdTillvl nencrtio nuroito 

>*-\AjJl tyi t/U* UUC-MO UUf Olio 


2403 i 


51M10000024G07 < 


st fmi7\)] rsp/^iff*) c /in t* 0110 


2404 < 


>1M10000024G08 & 


staphylococcus aureus 


2405 5 


51M10000024G10 < 


stapiiylococcus aureus 


2406 5 


>1M10000024G12 < 


Staphylococcus aureus \ 


2407 5 


51M10000024H02 i 


Staphylococcus aureus 
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2408 


S1M10000024H04 


LjlUptiyLUGUGLfUo UUf tzllo 


2409 


S1M10000024H07 

l — ' X XIX X W vUVA^jl JlV/ / 


otuptiyiuuououo aureus 


2410 


S1M10000024H0R 


OlClJJriyiUC(JCL-US QUI &US 


2411 


S1M10000025A03 


iJiujj/iyiucucLiid uur&us 


2412 


S1M1000002SA08 


LylUpuyiuuOLCltS UUr&US 


2413 


SI Ml 0000025 A 09 


OlCl/Jtlj.'lUCUUCuS Ultf BUS 


2414 


SIM 10000025A10 


illuprtyiUCUCL-Ub UUf BUS 


2415 


S1M1000002SR01 

•J A 1VA A \J\J\I\J\JZ*J XJ\J A 


oiujjfiyiucoccus uw bus 


2416 


S 1 M 1 00000? SRO? 


oiupnyiococcus aureus 


2417 


S1M1000007SR03 


Ciiupnyiococcus awcus 


2418 


S1M1000007^ROS 

•J A AVA A v vvlv/V/.£» J XJ\J J 


oiupnyiococcus aureus 


2419 


O A AVA A V/UUUU^JDUO 


Staphylococcus aureus 


2420 


S 1 M 1 000002SR09 

VJ A AVA J \J \J\J \J\JjL JD\Js 


Staphylococcus aureus 


2421 


s i mi nnnnn? *>r 1 ? 

O IaVaIUUVUUZJJDIZ 


Staphylococcus aureus 


2422 


<\ i m i nnnnn? spn i 


Staphylococcus aureus 


242^ 


qiui nnnnn? spn^t 

O A IVl 1 \J\J\J\J\JAJ\^\Jj 


Staphylococcus aureus 


| 2424 


s; i m i nnnnn? srn^ 


Staphylococcus aureus 


24? S 


<si mi nnnnn? ^pno 


Staphylococcus aureus 




o I IVI 1 UUUUvZjL/] U 


Staphylococcus aureus 


i 74? 7 


mi nnnnn? <;pi 1 


Staphylococcus aureus 


?4?R 


ciyi nnnnn? ^nn i 

O AlVlIUUUUUZj.L'UI 


Staphylococcus aureus 


747Q 


o 1 iVl 1 UUUUUZ3JJU J 


Staphylococcus aureus 


7410 


cmi nnnnn7 <\Fin4 

o 1 IVl 1 vvvvvZjL'U^t 


Staphylococcus aureus 


743 1 


i mi nnnnno <nnA 


Stapltylococcus aureus 


74^7 


q 1 mi (\ft(\f\(\i ^rins 

O IlVAAuUUULrZDlJUO 


Staphylococcus aureus 


743 ^ 


ciyi nnnnno^nno 


Staphylococcus aureus 


74^4 


mi nnnnn? st^i n 

o 1 IVl 1 U K)\J\J VJZ J J-/ 1 V 


Stapljylococcus aureus 


?4^S 

itJJ 


mi nnnnn? ^pm 

o J. ivi 1 UUUUui J JC/U 1 


Staphylococcus aureus 


2416 


ci]ui nnnnn? ^Pn4 

O 1 IVl 1 \J\J\J\J\Jz. JSjAJH 


Stapltylococcus aureus 


2437 


s i m i nnnnn? spno 


Staphylococcus aureus 


74^8 


mi nnnnn? ^fi i 

OIaVIaUUUUUZJAjI a 


Staphylococcus aureus 


2439 


<si mi nnnnn? ^pm^ 


Staphylococcus aureus 


7440 


<;i mi nnnnn? ^Pns 

o liviiuuuuuzDruj 


Staphylococcus aureus 


2441 


m mi nnnnn? *;vn 8 


Staphylococcus aureus 


244? 


<s i Mi nnnnn? ^Pno 


Staphylococcus aureus 


2443 


<?i mi nnnnn?^F in 

o i ivi i uuuuu/ijr iu 


Staphylococcus aureus 


2444 


S1M1000007SFI? 


Staphylococcus aureus 


2445 


S1 Ml 000007^04 


Staphylococcus aureus 


2446 


S1M10000075G06 


diapijyiococcus awcus 1 


2447 


S1M10000075G10 

tJ A IVA A VJ A V 


oiapnyiucoccus aw ens 


2448 


S1M1O0O0025HO5 


oiupnyiucuccyb awcus 


2449 


S1M10000025H06 


oiupuytuuuccud aureus 


2450 


S1M10000075R07 

O A AVA A uUUUUZr Ji Av / 


oiap/jyiococcus aweus 


2451 


S1MI0000025H1O 

O A AVA A \J\J\J\J\JjC..Jxx I V 


oiupnyiococcus aw eus 


2452 


S1M10000026AO? 

O A IVA A UuuUUifyAu/i 


oiupnyiococcus aureus ; 


2453 


S1M10000026A04 


Staohvlococcus aureus 


2454 


S1M10000026A05 


Staphylococcus aureus 


2455 


SIM10000026A06 


Staphylococcus aureus 


2456 


S1M10000026A07 


Staphylococcus aureus 
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2457 


S1M10000026A08 


Staphylococcus aureus 


2458 


S1M10000026A09 


Staphylococcus aureus 


2459 


S1M10000026A10 


Staphylococcus aureus 


2460 


S1M10000026A11 


Staphylococcus aureus 


2461 


S1M10000026B02 


Staphylococcus aureus 


2462 


S1M10000026B03 


Staphylococcus aureus 


2463 


S1M10000026B05 


Staphylococcus aureus: 


2464 


S1M10000026B06 


Staphylococcus aureus 


2465 


S1M10000026B07 


Staphylococcus aureus 


2466 


S1M10000026B10 


Staphylococcus aureus 


2467 


S1M10000026B11 


Staphylococcus aureus 


2468 


S1M10000026B12 


Stapltvlococcus aureus 


2469 


|S1M10000026C01 


Staphylococcus our pits 


2470 


S1M10000026C06 


Staphylococcus quypus 


2471 


S1M10000026C07 


Staphylococcus aurpus 


2472 


S1M10000026C08 


Staphylococcus our pus 


2473 


S1M10000026C11 


Staohylacaccus aurpus 


2474 


S1M10000026C12 


Staphylococcus aureus i 


2475 


S1M10000026D04 


Staphylococcus aureus 


2476 


S1M10000026D05 


Staphylococcus aureus 


2477 


S1M10000026D06 


Staphylococcus fiMV/yiJc 


2478 


S1M10000026D07 


Staphylococcus auvouv 


2479 


S1M10000026D08 


litaohyl ococmis /n/wi/e 


2480 


S1M10000026D10 


t^faP/lvfoCOCCf/s nurotiv 


2481 


S1M10000026D12 ~ 


Staphylococcus aureus 


2482 


S1M10000026E01 


StaPiTVi acacmi s attreuc 
is jst f^tuut/Lt'tio ciut olio 


2483 


S1M10000026E07 


Staphylococcus at/reuc 


2484 


S1M10000026E09 


Staphylococcus aureus 

✓ Ctiif otto 


2485 


S1M10000026E10 


Staphylococcus mirpus 


2486 


S1M10000026E11 


Staphylococcus aureus 


2487 


S1M10000026E12 


Staplivlococcus aureus 


2488 


S1M10000026F01 


Staphylococcus nurpus 


2489 


S1M10000026F03 


Staphylococcus aureus 


2490 


S1M10000026F04 


Staphylococcus nurpus 


2491 


S1M10000026F05 


Stapliylococcus aureits 


2492 


S1M10000026F06 , 


Staphylococcus aureus 


2493 


S1M10000026F07 


Staphylococcus aureus 


2494 


S1M10000026F08 t 


Staphylococcus aureus 


2495 


S1M10000026F09 k 


Staphylococcus aureus 


2496 


S1M10000026F10 [ 


Staphylococcus aureus 


2497 I 


31M10000026F11 < 


Staphylococcus aureus 


2498 ! 


31M10000026F12 ' "< 


Staphylococcus aureus 


2499 i 


S1M10000026G01 ""i 


Staphylococcus aureus 


2500 i 


S1M10000026G03 l 


Staphylococcus aureus 


2501 I 


51M10000026G04 < 


Staphylococcus aureus 


2502 15 


51M1OO00026G05 ' "2 


Staphylococcus aureus 


2503 e 


51M10000026G06 5 


Stapliylococcus aureus 


2504 $ 


>1M10000026G07 ,5 


Staphylococcus aureus 


2505 5 


>1M10000026G09 & 


Staphylococcus aureus 
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2506 


S1M10000026G10 


StanJwlocnmiv nurpiiv 


2507 


S1M10000026G12 


S\ffinh"\)} nrnrTnv nw*0iiv 


2508 


S1M10000026H01 


StanhvlncnrciiK nurpiiv 


2509 


S1M10000026H02 


xjiiAjsf yiuoui/L tio tt Hi otto 


2510 


S1M10000026H03 


iJitAjjtiyiuL'LiL'isU.d nut Clio 


2511 


S1M10000026H04 


Stanhvlncnrrii? nurpu^ 

UlUJJf $JrlL/\~> Ul/lfUj LI Li! &UJ 


2512 


S1M10000026H05 


St /l 7i hvlnrnmi c miny-n c 

LJlLtJSf {JfllSlsL/UisMQ Cllif C(i O 


2513 


S1M10000026H07 


St/ynhvl/ipnrpi/v nnvauv 

LJlLfL/t I J I L/C- L/UU Ho Hit! C-lio 


2514 


S1M10000026H09 


Sitnnh])! /irTif*/*!!? /inrou? 

CJlLt^llJflUls(JL,L-lid Hill t>Uo 


2515 


S1M10000026H10 




2516 


S1M10000027A04 




2517 


S1M10000027A05 


oiupr lyiuuuLuiio ciur&us 


2518 


S1M10000027A08 


oiupi tyiuooccus aureus 


2519 


S1M10000027A11 

A J.T J. JL \J\J\f\J\J4Lt 1 iX A A 


oiupnyiuuoccus aw eus 


2520 


S1M10000027B04 


oiupnyiococcus aureus 


2521 


S1M10000027B06 


Olup/tyiUCOCCUS GUI QuS 


2522 


S 1 M 1 0000027B07 

»-» A At A X WV» UV^> / XJ\J 1 


OLUpnyiOCOCCllS QUI CUS 


2523 


S1M10000027B08 


oiupnyiococcits uKrtZUS 


2524 


S 1 M 1 0000027B09 


oiupnyiococcus aureus 


2525 


S1M10000027B1 1 


oiupfiyiouocciis ullfP-uS 


2526 


S 1M 1 0000027C02 


Staphylococcus aureus 


2527 


S1M10000027C04 


Staphylococcus aureus 


2528 


S 1 M 1 0000027O0 5 


Staphylococcus aureus 


2529 


S 1 M 1 0000077C06 

U JLAYAA UVVvUX. /^uu 


Staphylococcus aureus 


2530 


S 1 M 1 00000? 7C0 8 


Staphylococcus aureus 


2531 




Staphylococcus aureus 


2532 


S 1 M 1 0000027D02 

Ks X ATA A W \J\J\J£d I XJ \J 


oiapnyiococcus aweus 


2533 


S 1 M 1 0000027D03 

KJ XXYA A W V WX» / XJ\J J 


oiapnyiococcus aw eus 


2534 


S1M100000?7D05 


Staphylococcus aureus 


2535 


S 1 M 1 0000027D06 


oiapnyiococcus aw eus 


2536 


S 1 M 1 0000027D08 

X Ar A A W v W.£* / A/l/Q 


oiaptjyiococcus aureus 


2537 


S1M10000027D09 


Sifsmlm] f}f*s\s*s*iiti svttw/yitci 

oiupt lyiuLocciio aureus 


2538 


S1M10000027D10 

U A At A A VUUUUZ« / XJ 1 V 


oiapnyiococcus aw eus 


2539 


S1M10000027D11 

Vh/ X X » X x WW \J i xs JL X 


oiupnytucuccus aureus 


2540 


S1M10000027E05 


oiupnyiococcus aureus 


2541 


S1M10000027E06 


OlupftyiUCUCL'Ub UW Hub 


2542 


S1M10000027E07 


V//7jrT/r-i j //-)/-->/-)/-> /i 7 » ri /tt ifsyi I p 

LJtup/iyiUi^UL>UUo tint t, US 


2543 


S1M10000027E08 


LJiupftyiuL,uLrL.iio ciurtiuo 


2544 


S1M10000027E09 


ULUpriyiUL,(JL,L^llo mil CUo 


2545 


S1M10000027E11 


L}'lApfLyL%JUUi*L*Uo lAUf t/(iJ 


2546 


S1M10000027F01 


Sf/7niT\)i nnfippiiv nnvt^n*! 


2547 


S1M10000027F02 


^t/mhvl ns*nmts nuyptiv 


2548 


S1M10000027F05 


Lftuf,'/ lyiuL-ULrisito Ltllf c~lti> 


2549 


S1M10000027F06 


Lfl-tAp/ tytL/UL/OL,lCO Lilt/ taj 


2550 


S1M10000027F08 


LiLUpfiyiiJL.fJLfLrLio Lilil L-Uo 


2551 


S1M10000027F09 


Staphylococcus aureus 


2552 


S1M10000027G03 


Staphylococcus aureus 


2553 


S1M10000027G04 


Staphylococcus aureus 


2554 


S1M10000027G05 


Staphylococcus aureus 
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2555 


S1M10000027G06 


Staphylococcus aureus 


2556 


S1M10000027G07 


Staphylococcus aureus 


2557 


S1M10000027G09 


staphylococcus aureus 


2558 


S1M10000027G11 


Staplrylococcus aureus ' " 


2559 


S1M10000027H02 


Staphylococcus aureus 


2560 


S1M10000027H04 


Staphylococcus aureus 


2561 


S1MI0000027H05 


Staphylococcus aureus 


zdoz p iM 1 VVUV027H06 


Staphylococcus aureus 




o l JYU \j{j\)\j\jZ f HO / 


Staphylococcus aureus 




SLiVLiVUUUijz /Huo 


Staphylococcus aureus 


9S/^ 
9S£6 


oimi uuuuux /Hoy 


Staphylococcus aureus 


zdoo 


o 1 M 1 0000027H 1 0 


Staphylococcus aureus "" 


ZDK) 1 
9^£8 


olM10000027Hl 1 


Staphylococcus aureus 




MM10000028A02 


Staphylococcus aureus 


/joy 
7 Ann 


MM10000028A04 


Staphylococcus aureus 


ZD /U 
7^71 


S1M10000028A06 


Staphylococcus aureus 


ZD / 1 

7^T) 


M Ml 0000028 A08 


Staphylococcus aureus 


ZD 12. 


S1M10000028B01 


Staplivlococcus aureus 


Zd 1 3 


S1M10000028B02 


Staphylococci! s aureit c 


ZD /4 


S1M10000028B03 


Staphylococcus aureus ~~ 


ZD /D 


blM10000028B04 


Staphylococcus aureus ~~ 


ZD /O 


o 1 M 1 Q0QQ028B05 


Staphylococcus aureus 


9^77 
-J / / 

9<\7Q 


MM10000028B06 


Staphylococcus aureus 


Z_> /O 


MM10000028B08 


StaDftv/ocaceus rturons 


9^70 
ZD fy 


oIMI 0000028B09 


StaDhvlacnrr'US rmi*ons 


~DOU 


M M 1 U000028C02 


Staphylococcus aureus 


9SR1 


oIMI UUUUU2oC04 


Staphylococcus aureus *i 


2589 


oIMI UUUUUzoLU j 


Staphylococcus aureus 


2583 


o nvi i uuuui/ZovaJo 


Staphylococcus aureus 


2584 


o i ivi l UUUUUZoCUo 


Staphylococcus aureus 


2585 


S 1 M i oooorv? ftrwi 


Staphylococcus aureus 


2586 


s 1 lvf i 000009 rpwvi 


Staphylococcus aureus 


2587 


S l M 1 000009 5?noA 


Staphvlococcu s aureu s 


2588 


S 1M1 ooooo9^nn7 


Staphylococcus aureus 


2589 


5 1 M 1 000009 RDOR 


Staphylococcus aureus ^ 


2590 I 


31 MI 000009 8D0Q 


staphylococcus aureus 


2591 I 


S1M10000028E01 ' < 


staphylococcus aureus 


2592 I 


S1M10000028E03 < 


'Staphylococcus aureus 


2593 £ 


S1M10000028E08 } 


staphylococcus aureus 


2594 < 


>1M10000028F01 " < 


staphylococcus aureus \ 


2595 J 


51M1OOOOO28F03 & 


staphylococcus aureus 


2596 5 


J1M10000028F04 s 


taphylococcus aureus 


2597 S 


J1M10000028F05 s 


taphylococcus aureus 


2598 S 


.1M10000028F06 5 


taphylococcus aureus 


2599 S 


1M10000028F07 S 


taphylococcus aureus 


2600 S 


1M10000028G01 s 


taphylococcus aureus 


2601 S 


1MI0000028G02 s 


taphylococcus aureus 


2602 S 


IM10000028G03 " S 


taphylococcus aureus 


2603 S 


1M10000028G04 S 


taphylococcus aureus 
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A g £11119111 


2604 


S1M10000028G05 


ijiujsf lyiucuLc us aureus 


2605 


S1M10000028G06 


\jtupi lyiucucciis aureus 


2606 


S1M10000028G08 


uiuf/rtyiuQsUULus aut eus 


2607 


S1M10000028H03 


Staphylococcus aureus 


2608 


S1M10000028H04 


uiupnyiucucLus aureus 


2609 


S1M10000028H05 


Staphylococcus aureus 


2610 


S1M10000029A02 


Staphylococcus aureus 


2611 


S1M10000029A04 


tiiupriyiucoccus aureus 


2612 


S1M10000029A09 


Staphylococcus aureus 


2613 


S1M10000029A10 


Staphylococcus aureus 


2614 


S1M10000029A11 


Staphylococcus aureus 


2615 


SIM 10000029 A 12 


Staphylococcus aureus 


2616 


S1M10000029B02 


Staphylococcus aureus 


2617 


S1M10000029B03 " 


Staphylococcus aureus 


2618 


S1M10000029B04 


Staphylococcus aureus 


2619 


S1M10000029B05 


Staphylococcus aureus 


2620 


S1M10000029B06 


Staphylococcus aureus 


2621 


S1M10000029B08 


Staphylococcus aureus 


2622 


S1M10000029B10 


Staphylococcus aureus 


2623 


S1M10000029C02 


Staphylococcus aureus 


2624 


S1M10000029C03 


Staphylococcus aureus 


2625 


S1M100000?9C05 


Staphylococcus aureus 


2626 


S1M10000029C07 


Staphylococcus aureus 


2627 


S1M10000029C09 


Staphylococcus aureus 


2628 


S1M10000029C10 


Staphylococcus aureus \ 


2629 


S1M10000029C12 


Staphylococcus aureus 


2630 


S1M10000029D02 


Staphylococcus aureus 


2631 


S1M10000029D05 


StapJrylococcus aureus 


2632 


S1M10000029D09 


Staphylococcus aureus 


2633 


S1M10000029D10 


Staphylococcus aureus 


2634 


S1M10000029D12 


Staphylococcus aureus 


2635 


S1M10000029E02 


Staphylococcus aureus 


2636 


S1M10000029E05 


Staphylococcus aureus 


2637 


S1M10000029E10 


Staphylococcus aureus 


2638 


S1M10000029E11 


Staphylococcus aureus 


2639 


S1M10000029F01 ] 


Staphylococcus aureus 


2640 


S1M10000029F02 \ 


Staphylococcus aureus 


2641 


S1M10000029F04 


Staphylococcus aureus 


2642 


S1M10000029F09 , 


jiapnyiococcus aureus 


2643 


S1M10000029F10 


Staphylococcus aureus 


2644 I 


S1M10000029F11 k 


Staphylococcus aureus 


2645 ! 


31M10000029F12 


nup/tyiococcus aureus 


2646 I 


S1M10000029G01 "* 


^taplxylococcus aureus 


2647 J 


>1M10000029G02 < 


iiuyt lyiucutcus auf eus 


2648 I 


51M10000029G03 < 


staphylococcus aureus 


2649 J 


S1M10000029G05 < 


staphylococcus aureus 


2650 5 


S1M10000029G07 " } 


Staphylococcus aureus 


2651 S 


51M10000029G08 i 


staphylococcus aureus 


2652 5 


51M10000029G12 < 


staphylococcus aureus 
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2653 


S1M10000029H01 


oiupnyiococcus aureus 


2654 


S1M10000029H05 


Staphylococcus aureus " 


2655 


S1M10000029H06 


Staphylococcus aureus 


2656 


S1M10000029H08 


uiup/tyiuuuucu^ aureus 


2657 
2658 


S1M10000029H09 
S1M10000029H10 


uiupi lyiuouccus aureus 


2659 


S1M10000030A02 


uiupriyiuuucciis aureus 
oiupnyiococcus aureus 


2660 


S1M10000030A05 


oiupnyiococcus aureus 


2661 


S1M10000030A09 


oiupt ' tyiuuuccus aweus 


2662 


S1M10000030A10 


oiupnyiococcus aureus 


2663 


S1M10000030A11 


oiupnyiouuccus aureus 


2664 


S1M10000030B02 


Staphylococcus aureus 


2665 


S1M10000030B05 


Staphylococcus aureus 


2666 


S1M10000030B07 


Staphylococcus aureus 


2667 


SIM10000030B09 


oiupnyiucoccus aureus 


2668 


S1M10000030C02 


Staphylococcus aureus 


2669 


SIM10000030C03 


btaphylococcus aureus 


2670 


S1M10000030C04 


btaphylococcus aureus 


2671 


S1M10000030C05 


Staphylococcus aureus 


2672 


S1M10000030C08 


btaphylococcus aureus 


2673 


S1M10000030C09 


Staphylococcus aureus 


2674 


S1M10000030C10 


Staplrylococcus aureus 


2675 


S1M10000030C12 


btaphylococcus aureus 


2676 


S1M10000030D01 


Staphylococcus aureus 


2677 


S1M10000030D02 


btaphylococcus aureus 


2678 


S1M10000030D03 


btaphylococcus aureus \ 


2679 


S1M10000030D05 


btaphylococcus aureus 


2680 


S1M10000030D06 


Staphylococcus aureus 


2681 


S1M10000030D07 


Staphylococcus aureus 


2682 


S1M10000030D09 


oiupnyiococcus aureus 


2683 


SIM10000030D10 


Staphylococcus aureus 


2684 


S1M10000030D11 


Staphylococcus aureus 


2685 


S1M10000030E02 


Staphylococcus aureus 


2686 


S1M10000030E06 '[ 


Staphylococcus aureus 


2687 


S1M10000030E07 


Staphylococcus aureus 


2688 J 


S1M10000030E11 ~ 


Staphylococcus aureus 


2689 < 


51M10000030E12 " < 


staphylococcus aureus 


2690 J 


>1M10000030F01 < 


staphylococcus aureus 


2691 5 


S1M10000030F07 } 


oiupnyiococcus aureus 


2692 5 


>1M10000030F08 £ 


tiupriytuQ, ulcus aureus 


2693 5 


J1M10000030F09 $ 


lupr lyiuuuociis OH) euS 


2694 S 


>1M10000030F10 s 


lupnyiucoccus aureus 


2695 5 


>1M10000030G03 ' s 


taphylococcus aureus 


2696 S 


1MI0000030G05 S 


i upt tyi uc occus aureus 


2697 S 


1M10000030G07 "s 


taphylococcus aureus 


2698 S 


1M10000030G08 " s 


taphylococcus aureus 


2699 S 


1M10000030G09 § 


taphylococcus aureus 


2700 S 


1M10000030G10 s 


taphylococcus aureus 


2701 S 


1M10000030G11 s 


taphylococcus aureus 
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V7rg<ini»iTi 


2702 


S 1 M 1 000003 0G 19 


Staphylococcus aureus 


2703 


S1M1 000003 OH0 1 


Staphylococcus aureus 


2704 


S 1 M 1 000003 0H09 


Staphylococcus aureus 


2705 


S 1 M 1 000003 0R03 

u x xvx x uuvuUj uxiA/j 


Staphylococcus aureus 


2706 


S1M10000030HOS 


Staphylococcus aureus 


2707 


S 1 M 1 000003 0TT07 


Staphylococcus aureus 


2708 


S1 Ml 000003OWOQ 

<J I 1V1 1 VvVUujuril/7 


Staphylococcus aureus 


2709 


S 1 Ml 000003 1 A 03 

1 xvx X \J\J\J\J\JJ lAvJ 


Stapliylococcus aureus 


2710 


SI Ml 0000031 AO?? 

U 1 IV J. X UUvUUj 1AUO 


Staphylococcus aureus 


2711 


SI M1 0000031 A 10 


Staphylococcus aureus 


2712 


SI Ml 000003 1 R0 1 


Staphylococcus aureus 


27 n 


S 1 M 1 000003 1 R09 


Staphylococcus aureus 


2714 

4-r 1 1 1 


S 1 Ml 000003 1 ROzL 


Staphylococcus aureus 


771 S 


SI Ml 000003 1R1 1 


Stapliylococcus aureus 


2716 

i X\3 


S 1 Ml 000003 1 R 1 9 

O xxVIl UUUVUj LLJlA 


Staphylococcus aureus 


2717 
4* / i / 


Qiyi 000003 1 CC\A 


Staphylococcus aureus 


2718 


S 1 Ml 000003 T P07 


Staphylococcus aureus 


9719 


ciyi 000003 1 r*oo 


Staphylococcus aureus 


9790 


Q1 A/f i 000007 m^i i 


staphylococcus aureus 


9791 


S 1 Ml 000003 1 p*oa 

OxlVxlUUUUUJ ii-'l/O 


Staphylococcus aureus 


9799 


SI \A 1 000003 1 TW7 


staphylococcus aureus 


9793 
z. 


S 1 Ml O000O7 1 TiflR 


staphylococcus aureus 


9794 


o 1 jyi 1 yJvUiJUj L UUy 


Staphylococcus aureus 


979 S 


<2 1 lvf i 000007 i P09 


staphylococcus aureus 


979fi 


Q 1 \/n oooort7 i Pn7 


staphylococcus aureus 


9797 


civii 000007 i vm\a 


Staphylococcus aureus 


979R 


*5 1 TV/f 1 000007 1 P09 


staphylococcus aureus 


9799 


^ 1 AA 1 000007 1 FOR 


Staphylococcus aureus 


9730 


<3 1 A/f 1 000007 1 P 1 0 


Staphylococcus aureus 


9731 


oiyi 000003 1 P 1 9 


Staphylococcus aureus 


9739 


9 1 Ml 000003 1 P09 


Staphylococcus aureus 


2733 


1 M 1 000003 1 P03 


Staphylococcus aureus 


9734 


*s 1 M 1 000001 1 VC\A 


Staphylococcus aureus 


973S 


<s 1 Ml 000003 1 PO^ 


Stapliylococcus aureus 


2736 


^1 Ml 000007 1 POR 


Staphylococcus aureus 


2737 


SI Ml 0000031 PI 0 


Staphylococcus aureus 


2738 


SI Ml 0000031 P1 1 


Staphylococcus aureus 




S 1 M 1 000003 1 P 1 9 
o i ivi i \j\j\J\j\j J inz 


Staphylococcus aureus 


2740 


S 1 Ml 000003 1 009 


Stapliylococcus aureus 


2741 


S 1 Ml 000003 1 003 

L? X JLVX X UUuuUJ 1 \J\JJ 


Staphylococcus aureus 


2742 


S1M1 000003 1 G04 

kJ X i.VX X WW \J\J J 1VJu*t 


Staphylococcus aureus 


2743 


S1M10000031G06 

»J llTlluuuUUJ IVJVJL7 


Staphylococcus aureus 


2744 


S 1 M 1 000003 1 G0Q 


Staphylococcus aureus 


2745 


S1M10000031GI0 

U 1 LYX X V/VWV-J X VJ 1 V I 


Staphylococcus aureus 


2746 


S1M10000031G1 1 


Staphylococcus aureus 


2747 


S1M10000031H01 


StaDhvlocnccu*: mivpti^: 


2748 


S1M10000031H02 


Staphylococcus aureus 


2749 


S 1M1 000003 1H06 


Staphylococcus aureus 


2750 


S1M10000031H09 


Staphylococcus aureus | 
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2751 


S1M10000031H11 


Staphylococcus aureus 


2752 


S1M10000032A03 


Staphylococcus aureus 


2753 


S1M10000032A05 


Staphylococcus aureus 


2754 


S1M10000032A06 


Staphylococcus aureus 


2755 


S1M10000032A07 


Staphylococcus aureus 


2756 


S1M10000032A08 


Staphylococcus aureus 


2757 


S1M10000032A10 


Staphylococcus aureus 


2758 


S1M10000032B01 


Staphylococcus aureus 


2759 


S1M10000032B05 


Staphylococcus aureus 


2760 


S1M10000032B07 


Staphylococcus ouypi/s 


2761 


S1M10000032B08 


Staphylococcus aureus 


2762 


S1M10000032B11 


Staphylococcus cnifpus 


2763 


S1M10000032B12 


StaolTvlococcus our pus 


2764 


S1M10000032C01 


SltnnPivlnnncmi? nitvpn? 

Llt(AJJriyi\J\sLf{s{jltiJ UUf Clio 


2765 


S1M10000032C03 


Staphylococcus ouvpiis 


2766 


S1M10000032C04 


Staphylococcus ouypus 


2767 


S1M10000032C05 


Stap hvlococcu s ouvpi / ? 


2768 


S1M10000032C09 


SttnnlTvtocncciiv niirt>u? 
vjiiAfJityi \jl*kjksKsIIo nut cuo 


2769 


S1M10000032C10 


S\t/i7iiT\)if~icnccii^ nij}*£*itv 


2770 


S1M10000032C11 


ijiiAjjftytiJksijKsisUo nut ciio 


2771 


S1M1000003'>C12 


&IUJJI iyiiJL,UL>L,lio Lilif CUo 


2772 


S1M10000032D03 


iJlLijJfiyiLJGlJL-Lyrllo Lilif Clio 


2773 


S1M1 000003 "?D06 


ijitujJtiyiuuutyUUo LiiircUo 


2774 


S1M10000032D07 


oiuyiiyiuctsCGuo aureus 


2775 


S 1 M 1 0000032D09 


KjiLijLVfiyiuouL-oiio Lilif cKo 


2776 


S1M10000032D11 


kJitA^/iyiuuuGUtto uurauo 


2777 


S1M10000032E02 


iJlL*jJltyiLfL,LJL,L,Lio Lilif Clio 


2778 


S1M10000032E03 


Skf/ynhvlococcuv fjifrpijv 

IJllAJJfiyilJLsfJULsliO Lilif Clio 


2779 


S1M10000032E04 


Slt/Tnfaylncnccn? nurfyiiK 

UlLAjJl iyiUL'K/^f^liO Lilif Clio 


2780 


S1M10000032E06 


Staphylococcus ouypus 

,r y tyc-o i*o la lit ciio 


2781 


S1M10000032E08 


Sfonhylncoccus rtUYPiss 

UllALsf iyi*\Jis\J\*-LsLl O ULll CLtO 


2782 


S1M10000032E09 


Staphylococcus ouypus 

LJtLAJJt iyi\JL,\JK*LsliO Lilif Clio 


2783 


S1M10000032E10 


Sit an hylococcu s ouypu s 


2784 


S1M10000032E11 


f\tnYi\iylocoocu*i miveru*: 

ijiLAjjftyifjLs\J\sL'lio UUf Clio 


2785 


S1M10000032E12 


Stfanfoyfncoccuv m)vc?n<z 

XjtLAjJt lyt- KJKs L/L. O tfj Li III C llo 


2786 


S1M10000032F01 


Staphylococcus ouypus 


2787 


S1M10000032F04 


Staphylococcus aureus 


2788 


S1M10000032F05 


Stem hvl ncnccij c (itiYPit<i 


2789 


S1M10000032F10 


Stanhvlncoccus niirpus 


2790 


S1M10000032F11 


Stanhvl ococcus aurpiiv 


2791 


S1M10000032F12 


Staphylococcus aureus 


2792 


S1M10000032G02 


Staphylococcus aureus 


2793 


S1M10000032G03 


Staphylococcus aureus 


2794 


S1M10000032G04 


Staphylococcus aureus 


2795 


S1M10000032G06 


Staohvlococcu ? aure.u v 


2796 


S1M10000032G08 


Staphylococcus aureus 


2797 


S1M10000032G10 


Staphylococcus aureus 


2798 


S1M10000032G12 


Staphylococcus aureus 


2799 


S1M10000032H01 


Staphylococcus aureus 



-353- 



WO 01/70955 



TABLE IA 



PCT/USO 1/09 180 



SeqID 


Clone name 


Organism 


2800 


S1M10000032H04 


Staphylococcus aureus 


2801 


S1M10000032H07 


Staphylococcus aureus 


2802 


S1M10000032H09 


Staphylococcus aureus 


2803 


S1M10000032H11 


Staphylococcus aureus 


2804 


S1M10000033A02 


Staphylococcus aureus 


2805 


S1M10000033A07 


Staphylococcus aureus 


2806 


S1M10000033A08 


Staphylococcus aureus 


2807 


S1M10000033A10 


Staphylococcus aureus 


2808 


S1M10000033B02 


Staphylococcus aureus 


2809 


S1M10000033B07 


Staphylococcus aureus 


2810 


S1M10000033B08 


Staphylococcus aureus 


2811 


S1M10000033B11 


Staphylococcus aureus 


2812 


S1M10000033B12 


Staphylococcus aureus 


2813 


S1M10000033C04 


Stapljylococcus aureus 


2814 


S1M10000033D02 


Staphylococcus aureus 


2815 


S1M10000033D03 


Staphylococcus aureus 


2816 


S1M10000033D04 


Staphylococcus aureus 


2817 


S1M10000033D05 


Staohvloc occus aurpus 


2818 


S1M10000033D06 


StaDhvlococcus aureus 


2819 


S1M10000033D10 


Staphylococcus aureus 


2820 


S1M10000033D12 


Staohvlococcus aureus 


2821 


S1M10000033E04 


Staohvlococcus aurpus 


2822 


S1M10000033E10 


Staohvlococcus aureus 


2823 


S1M10000033E12 


StaoJivlococcus aurpus 


2824 


S1M10000033F02 


Staohvlococcus aurpus 


2825 


S1M10000033F03 


Stanhvlncnccus aurpu? 


2826 


S1M10000033F06 


Stapljylococcus aureus 


2827 


S1M10000033F07 


Staphylococcus aureus 


2828 


S1M10000033F09 


Staphylococcus aureus 


2829 


S1M10000033F11 


Staohvlococcus aurpus 


2830 


S1M10000033G05 


Staphylococcus aureus 


2831 


S1M10000033G07 


Stapljylococcus aureus 


2832 


S1M10000033G09 


StaDhvlococcus aurpu s 


2833 


S1M10000033G10 


Staohvlococcus aurpus 


2834 


S1M10000033G11 


Staphylococcus aureus 


2835 


SIM10000033G12 


Staphylococcus aureus 


2836 


S1M10000033H01 


Staphylococcus aureus 


2837 


S1M10000033H02 


Staphylococcus aureus 


2838 


S1M10000033H03 


Stapljylococcus aureus 


2839 


S1M10000033H07 


Staphylococcus aureus 


2840 


S1M10000033H08 


Staphylococcus aureus 


2841 


S1M10000033H09 


Stapljylococcus aureus 


2842 


S1M10000033H10 


Staphylococcus aureus 


2843 


S1M10000033H11 


Staphylococcus aureus 


2844 


S1M10000034A02 


Stapljylococcus aureus 


2845 


S1M10000034A03 


Staphylococcus aureus 


2846 


S1M10000034A04 


Staphylococcus aureus 


2847 


S1M10000034A05 


Staphylococcus aureus 


2848 


S1M10000034A08 


Staphylococcus aureus 
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OrOil n icm 

l g<x I11M11 


2849 


S1M10000034A09 


Staphylococcus aureus 


2850 


" S1M10000034A11 " 


oiupnyiocuccus aw bus 


2851 


S1M10000034A12 


Staphylococcus aureus 


2852 


S1M10000034B03 


LJLlAJJf lyiUL-UKsLrllii aw eus 


2853 


S1M10000034B05 


i\f/7f7rT\)} nfClfT'llv rtiifssitc 

ijiufjriyiuL'UL'isLics Out eitS 


2854 


SIM10000034B06 


x) * upnyi ococcus aureus 


2855 


S1M10000034B07 


Stap/rylococcus aureus 


2856 


S1M10000034B08 


Staphylococcus aureus 


2857 


S1M10000034B09 


Staphylococcus aureus 


2858 


S1M10000034B10 


Staphylococcus aureus 


2859 


S1M10000034B12 


Staphylococcus aureus 


2860 


S1M10000034C02 


Staphylococcus aureus 


2861 


S1M10000034C06 


Staphylococcus aureus 


2862 


S1M10000034CO7 


Staphylococcus aureus 


2863 


S1M10000034C09 


Staphylococcus aureus 


2864 


S1M10000034C12 


Staphylococcus aureus 


2865 


S1M10000034D01 


Staphylococcus aureus 


2866 


SIMIOOOOO^DOS 


Staphylococcus aureus 


2867 


S 1 M 1 0000034r>06 


Staphylococcus aureus 


2868 


S1M10000034D07 


Staphylococcus aureus 


2869 


S 1 M 1 0000034D08 


Staphylococcus aureus 


2870 


S1M10000034D10 

»J x xv a i- vUUuUj'tU 1 Vy 


Staphylococcus aureus 


2871 


S1M10000034D1 1 


Stapfiylococcus aureus 


2872 


S 1 M 1 0000034 D1 ? 


Staphylococcus aureus 


2873 


S 1 M 1 0000034FO 1 


Staphylococcus aureus 


2874 


S 1 M 1 0000034FO? 


Staphylococcus aureus 


2875 


S1M10000034F04 


Staphylococcus aureus 


2876 


S1M10000034FOS 


Staphylococcus aureus 


2877 


S1M10000034F06 


Staphylococcus aureus 


2878 


S1M10000034F07 


Stapliylococcus aureus 


2879 


S1M10000034FJ0 


Stapliylococcus aureus 


2880 


S1M10000034F1 1 


Staphylococcus aureus 


2881 


S1M10000034E12 

* I'll WUVvuJT^Jj X 


Staphylococcus aureus 


2882 


SI Ml 000003 4F01 

V«» AXTA X Wv/ V/v/JTM. Vl 


Staphylococcus aureus 


2883 


S1M10000034FO? 


Staptylococcus aureus 


2884 


S1M10000034F03 


Staphylococcus aureus 


2885 


S1M10000034F04 


Staphylococcus aureus 


2886 


S1M10000034F05 


Staphylococcus aureus 


2887 


S1M10000034F07 


jiupnytococcus aw eus 


2888 


S1M10000034F08 " [ 


Stapltylococcus aureus 


2889 


31M10000034F09 


Staphylococcus aureus 


2890 ! 


51M10000034F10 


iiupnyiococcus aw eus 


2891 J 


31M10000034F12 


uapnyiococcus aw eus 


2892 ! 


51M10000034G02 


stapliylococcus aureus 


2893 < 


31M10000034G03 i 


staphylococcus aureus 


2894 < 


S1M10000034G06 < 


Staphylococcus aureus 


2895 I 


S1M10000034G07 i 


Staphylococcus aureus \ 


2896 £ 


>1M10000034G08 < 


Staphylococcus aureus 


2897 £ 


51M10000034G09 £ 


Staphylococcus aureus 
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7898 


^1^410000034^1 1 


Staphylococcus aureus 


7899 


s i mi ooooo34r; 1 7 


Staplrylococcus aureus 




^ i A/n ooooo34trn i 

ollv.ll UUUUUj4rlU 1 


Staphylococcus aureus 




^ 1 A/f T ooooo34t4Yv) 
oi jLVAiuuuuuj4riUZ 


Staphylococcus aureus 


700? 


^11 A/fl 000003/lijA'2 

■3 1 JY1 1 UUUUU DH LlXJD 


Staphylococcus aureus 




^1 A/f 1 000003/1TJA/C 
o llvi i UUUUU34rlU0 


Staphylococcus aureus 


7004 


<s1 A/T1 000003 A XJf\1 
o 1 IVI 1 UUUUU:>4riU / 


Staphylococcus aureus 


790S 

Z.7V/-7 


<51 A/11 000003/itJAO. 
o iivii uuuuu34rlUo 


Staphylococcus aureus 


7006 


<v 1 fiA 1 00000*3 A XJAQ 
o i Ivi. 1 UUUUUj4riUl7 


Staphylococcus aureus 


7007 
zyu / 


Qi A/f i aaaaaq/itji a 
o 1 ivi 1 UUUUU 34ri 1 U 


Staplrylococcus aureus 


7005? 


Q i A/f i aaaaao. c a ao 
olMl UUUUU d D AU3 


Staphylococcus aureus 


7Q0Q 

zyuy 


C 1 A/T1 aaaaao a ao 
olM 1.UUUUU3 _> AUo 


Staphylococcus aureus 


701 0 

zy 1U 


Q 1 A/fl AAAAAO. C A AA 

o 1 Ml UUUUU J d AU9 


Staphylococcus aureus 


70 1 1 
Zy 1 1 


Q 1 A/f 1 AAA AA9. c A 1 A 

olMl UUUUU j _> A 1 U 


Staphylococcus aureus 


7017 


Q 1 A/f 1 AAAAAO CAii 

o 1 M 1 uuUUUjdA 1 1 


Staphylococcus aureus 


701 3 

Zy Lj 


C 1 A^"1 AAAAAO C A 1 n 

olMl UUUUU j 5 A 1 2 


Staplrylococcus aureus 


70 1/1 

zy 14 


C 1 A/fl AAAAAO. CDA t 
OlMl UUUUU3 jtSO I 


Staphylococcus aureus 


701 < 


o 1 M 1 UUUUU3 51303 


Staphylococcus aureus 


zy lo 


C1 A/fl aaaa/\o rr>A a 

MM10000035B04 


Staphylococcus aureus 


zy l / 


C 1 A/T1 A AAA AO CDAO 

o 1 M 1 UUUUU3 5B0o 


Staplrylococcus aureus 


zyio 


O 1 \/f1 AAAAAO CT3 1 1 

olMlU0Uu035Bl 1 


Staphylococcus aureus 


Zyiy 


SI Ml 0000035CO l 


Staphylococcus aureus 


zyzu 


Oil jf 1 AAAAAO 

o 1 M 1 000003 5C02 


Staphylococcus aureus 


ZyZl 


AAAAAO C f~M\ A 

S 1M1 000003 5C04 


Staphylococcus aureus 


ZyZZ 


O 1 TV /f 1 AAAAAO -C/Tv 

olMl U00003 5C06 


Staphylococcus aureus 


zyz3 


0 1 lk/ri aaaaao cn i i 

blM10000035Cl 1 


Staphylococcus aureus 


ZyZ4 


C 1 A /f 1 AAA AAO C"t~\n 1 

£> 1 Ml U00003 5 DO 1 


Staphylococcus aureus 


zyz3 


C 1 IV A 1 A A AAAO CT\r\ A 

o 1 M 1 UU0U035D04 


Staphylococcus aureus 


zyzo 


Q 1 ~KA 1 AAAAAO ClSA/^ 


Staphylococcus aureus 


7077 

zyz / 


o 1 M 1 UUUUU3 5DUy 


Staplylococcus aureus 


zyzo 


C 1 \A 1 AAAAAO CTM O 

olMlOUUU035D12 


Staphylococcus aureus 


zyzy 


PITl/fl AAAAAO CPAO 

b 1M 1 UUUU03 5 Jb02 


Staphylococcus aureus 


OQ1A 

zyju 


C 1 A/f 1 AAAAAO CPAO 

o 1 M 1 U00U035b03 


Staphylococcus aureus 


7Q1 1 

zyj i 


olMiU0UUUiDii04 


Staphylococcus aureus 


zy^z 


O 1 A/11 AAAAAO CtJAo 

olMlU0Ul)U35b0o 


Staplrylococcus aureus 


7033 

zyj^ 


C 1 AyTl AAAAAO CCaa 

olMl UUUUU3 DhAjy 


Staphylococcus aureus 


7034 


*Q1 A/T1 AAAAAKU1 O 1 
o 1 ivi 1 UUUUUI 3ri 1 Z 


Staphylococcus aureus 


703 < 


o 1 Ml UUUUU3 jr U3 


Staphylococcus aureus 


7036 


Q 1 A/f 1 AAAAA*} ^T?A/1 
olMl UUUUU j jrU4 


Staplrylococcus aureus 


7037 
Ay j i 


Q 1 \A 1 AAOOA7 ^TTAQ 
o 1 M 1 UUUUU.} jr \jy 


Staphylococcus aureus 


793R 


Q 1 A>T 1 000003 ^T? 1 7 
oIMIUUUUUj 3r 1Z 


ff A f I 

staphylococcus aureus 


7030 


Cl AyTl 000003 ^nA7 
o 1 1V1 1 UUUUU D JVjUZ 


Staphylococcus aureus 


7040 


Q i A/f 1 000003 ^r;oo 


staphylococcus aureus 


7041 


QIA^I 000003 ^ni 1 
ollvll UUUUUI J\Ji 1 


Staphylococcus aureus 


7047 


Q 1 A/f 1 000003 1 0 
l> 1 M 1 UUUUU.5D VJ 1 Z 


Staphylococcus aureus 


2943 


S1M10000035H01 




2944 


S1M10000035H07 


Staphylococcus aureus 


2945 


S1M10000035H08 


Staphylococcus aureus 


2946 


S1M10000035H09 


Staphylococcus aureus 
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2947 


S1M10000035H10 


Staphylococcus aureus 


2948 


S1M10000035H11 


Staphylococcus aureus 


2949 


S1M10000036A02 


Staphylococcus aureus 


2950 


S1M10000036A03 


Staplrylococcus aureus 


2951 


S1M10000036A04 


Staphylococcus aureus 


2952 


S1M10000036A05 


Staphylococcus aureus 


2953 


S1M10000036A08 


Staplrylococcus aureus 


2954 


S1M10000036A11 


Staphylococcus aureus 


2955 


S1M10000036A12 


Staphylococcus aureus 


2956 


S1M10000036B04 


Staphylococcus aureus 


2957 


S1M10000036B06 


Staphylococcus aureus 


2958 


S1M10000036B07 


Staplrylococcus aureus 


2959 


S1M10000036B08 


Staphylococcus aureus 


2960 


S1M10000036B11 


Staphylococcus aureus 


2961 


S1M10000036B12 


Staphylococcus aureus 


2962 


S1M10000036C01 


Staphylococcus aureus 


2963 


S1M10000036C03 


Staphylococcus aureus 


2964 


S1M10000036C04 


Staphylococcus aureus 


2965 


S1M10000036C05 


Staphylococcus aureus 


2966 


S1M10000036C06 


Staphylococcus aureus 


2967 


S1M10000036C07 


Staphylococcus aureus 


2968 


S1M10000036C09 


Staphylococcus aureus 


2969 


S1M10000036C10 


Staphylococcus aureus 


2970 


S1M10000036D02 


Staphylococcus aureus 


2971 


S1M10000036D03 


Staphylococcus aureus 


2972 


S1M10000036D06 


Staphylococcus aureus 


2973 


S1M10000036D08 


Staphylococcus aureus 


2974 


S1M10000036D10 


Staphylococcus aureus 


2975 


S1M10000036D11 


Staphylococcus aureus 


2976 


S1M10000036D12 


Staphylococcus aureus 


2977 


S1M10000036E06 


Staphylococcus aureus 


2978 


S1M10000036E08 


Staplrylococcus aureus 


2979 


S1M10000036E11 


Staphylococcus aureus 


2980 


S1M10000036F06 


Staplrylococcus aureus 


2981 


S1M10000036F07 


Staphylococcus aureus 


2982 


S1M10000036F08 , 


Staphylococcus aureus 


2983 


S1M10000036F09 , 


Staphylococcus aureus 


2984 


S1M10000036F10 , 


Staphylococcus aureus 


2985 


S1M10000036F11 [ 


Staphylococcus aureus 


2986 


S1M10000036G03 [ 


Staphylococcus aureus 


2987 


S1MI0000036G07 


Staphylococcus aureus 


2988 


S1M10000036G08 


Staphylococcus aureus 


2989 ! 


S1M10000036G11 < 


Staphylococcus aureus 


2990 ! 


51M10000036H01 i 


Staplrylococcus aureus 


2991 I 


31M10000036H02 } 


Staphylococcus aureus 


2992 I 


51M10000036H03 < 


Staphylococcus aureus 


2993 I 


S1M10000036H04 < 


Staphylococcus aureus 


2994 5 


S1M10000036H05 i 


Staplrylococcus aureus 


2995 i 


51M10000036H06 ,< 


Staphylococcus aureus 
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2996 


S1M10000036H08 


Staphylococcus aureus 


2997 


S1M10000036H11 


Staphylococcus aureus 


2998 


S1M10000037A02 


Staplrylococcus aureus 


2999 


S1M10000037A03 


Staphylococcus aureus 


3000 


S1M10000037A06 


Staphylococcus aureus 


3001 


S1M10000037A08 


Staphylococcus aureus 


3002 


S1M10000037A09 


Staplrylococcus aureus 


3003 


S1M10000037A11 


Staplrylococcus aureus 


3004 


S1M10000037A12 


Staphylococcus aureus 


3005 


S1M10000037B03 


Staphylococcus aureus 


3006 


S1M10000037B04 


Staphylococcus aureus 


3007 


S1M10000037B05 


Staphylococcus aureus 


3008 


S1M10000037B06 


Staphylococcus aureus 


3009 


S1M10000037B07 


Staphylococcus aureus 


3010 


S1M10000037B08 


Staphylococcus aureus \ 


3011 


S1M10000037B10 


Staphylococcus aureus 


3012 


S1M10000037B11 


Staphylococcus aureus 


3013 


S1M10000037B12 


Staphylococcus aureus 


3014 


S1M10000037C05 


Staphylococcus aureus 


3015 


S1M10000037C06 


Staphylococcus aureus 


3016 


S1M10000037C07 


Staplrylococcus aureus 


3017 


S1M10000037C08 


Staphylococcus aureus 


3018 


S1M10000037C09 


Staphylococcus aureus 


3019 


S1M10000037C10 


Staphylococcus aureus 


3020 


S1M10000037D04 


Staphylococcus aureus 


3021 


S1M10000037D05 


Staphylococcus aureus 


3022 


S1M10000037D06 


Staphylococcus aureus \ 


3023 


S1M10000037D09 


Staphylococcus aureus 


3024 


S1M10000037D12 


Staphylococcus aureus 


3025 


S1M10000037E02 


Staphylococcus aureus 


3026 


S1M10000037E03 


Staphylococcus aureus 


3027 


S1M10000037E06 


Staphylococcus aureus 


3028 


S1M10000037E08 


Staphylococcus aureus 


3029 


S1M10000037E09 


Staphylococcus aureus 


3030 


S1M10000037E10 


Staphylococcus aureus 


3031 


S1M10000037E11 


Staphylococcus aureus 


3032 


S1M10000037E12 


Staphylococcus aureus 


3033 


S1M10000037F02 


Staphylococcus aureus 


3034 


S1M10000037F03 


Staphylococcus aureus 


3035 


31M10000037F04 , 


Staphylococcus aureus 


3036 


S1M10000037F05 


Staphylococcus aureus 


3037 J 


51M10000037F06 


Staphylococcus aureus 


3038 I 


31M10000037F07 


Staphylococcus aureus 


3039 I 


51M10000037F08 


Staphylococcus aureus 


3040 f 


51M10000037F09 < 


Staphylococcus aureus 


3041 J 


51M10000037F10 } 


Staphylococcus aureus 


3042 5 


51M10000037G01 < 


Staphylococcus aureus 


3043 i 


51M10000037G02 } 


Staphylococcus aureus 


3044 S 


51M10000037G03 < 


Staphylococcus aureus 
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3045 


S1M10000037G06 


Staphylococcus aureus 


3046 


S1M10000037G07 


Staphylococcus aureus 


3047 


S1M10000037G08 


Stapliylococcus aureus 


3048 


S1M10000037G10 


Staphylococcus aureus ~ 


3049 


S1M10000037H02 


Staphylococcus aureus 


3050 


S1M10000037H03 


Staphylococcus aureus 


3051 


S1M10000037H05 


Staphylococcus aureus 




3052 


S1M10000037H07 


Staphylococcus aureus 


3053 


S1M10000037H08 


Staphylococcus aureus 


3054 


S1M10000037H09 


Staphylococcus aureus 


3055 


S1M10000037H11 


Staphylococcus aureus 


3056 


S1M10000038A04 


Stapliylococcus aureus 


3057 


S1M10000038A07 


Staphylococcus aureus 


3058 


S1M10000038A08 


Staphylococcus aureus 


3059 


S1M10000038A09 


Staphylococcus aureus 


3060 


S1M10000038A11 


Staphylococcus aureus 


3061 


S1M10000038A12 


Staphylococcus aureus 


3062 


S1M10000038B01 


Stapliylococcus aureus 


3063 


S1M10000038B03 


Staphylococcus aureus 


3064 


S1M10000038B07 


Staphylococcus aureus 


3065 


S1M10000038B08 


Staphylococcus aureus 


3066 


S1M10000038B09 


Staphylococcus aureus 


3067 


S1M10000038B12 


Staphylococcus aureus \ 


3068 


S1M10000038C01 


Staphylococcus aureus 


3069 


S1M10000038C02 


Stapliylococcus aureus 


3070 


S1M10000038C06 


Staphylococcus aureus 


3071 


S1M10000038C08 


Staphylococcus aureus 


3072 


S1M10000038C10 


Staphylococcus aureus 




3073 


S1M10000038C11 


Staphylococcus aureus 


3074 


S1M10000038C12 


Staphylococcus aureus 


3075 


SIM10000038D02 


Staphylococcus aureus 


3076 


S1M10000038D05 


Staphylococcus aureus 


3077 


S1M10000038D07 


Staphylococcus aureus 


3078 


S1M10000038D08 


Staphylococcus aureus 


3079 


S1M10000038D09 


stapliylococcus aureus 


3080 


S1M10000038D10 


Staphylococcus aureus 


3081 


S1M10000038D11 


Staphylococcus aureus 


3082 « 


S1M10000038D12 < 


Staphylococcus aureus 


3083 2 


S1M10000038E01 < 


Staphylococcus aureus 


3084 < 


S1M10000038E02 < 


staphylococcus aureus 


3085 i 


S1M10000038E03 J 


staphylococcus aureus . 


3086 < 


>1M10000038E04 ' '< 


staphylococcus aureus 


3087 t 


51M10000038E05 £ 


staphylococcus aureus 


3088 5 


51M1OOO0038EO6 £ 


taphylococcus aureus 


3089 5 


J1M10000038E07 fi 


taphylococcus aureus 


3090 S 


;iM10000038E10 s 


taphylococcus aureus 




1M10000038E12 s 


taphylococcus aureus 


3092 S 


1M10000038F03 s 


taphylococcus aureus 


3093 S 


1M10000038F04 s 


taphylococcus aureus 
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3094 


S1M10000038F05 


StanhvLocom/s huypuv 


3095 


S1M10000038F06 ~> 


Stauhvlococcii^t mirpitv 


3096 


S1M10000038F08 


uiajjf tyiL/t^ uoo no a U i tZMS ! 


3097 


S1M10000038F09 


Stanhvlococnt? nurpnv "' 


3098 


S1M10000038F10 


UO-ijJ 1 ty iL/OUOt tto Cilif C-ttO 


3099 


S1M10000038F11 


Stanhvlococcuv mirou? 


3100 


S1M10000038F12 


Stntihvl/tpnpmiv rtMTonv 

IJllAjJltyiKJlsVKsKsUd cm/ a us 


3101 


S1M10000038G01 


Sltnnhv] fimm/v miron? 


3102 


S1M10000038G03 


Sfanhv) nrnmi^ /juppi/q 
y " ciui aus 


3103 


S1M10000038G04 




3104 


S1M10000038G06 


Stanhvl nrnnfnv nnrpiiv 


3105 


S1M10000038G08 


Ktfjnh'v} Vww*77 T /ii/r/y-tir 
jtwpf y H/i/t/ut iu uur&iis 


3106 


S1M1OO00038G10 


L>iuptty tut* ulcus aureus 


3107 


S1M10000038G11 


ijiiAptiyiucuccus aureus 


3108 


S1M10000038G12 


ijiiuprt-yiucuccus u«/ two 


3109 


S1M1O0O0038HO3 


f\tnY\lf\>l nrriffnv snif/ino 
tJiapiiyiUCUCCUS Lull eUS 


3110 


S1M10000038H07 


iJictptiyiUCUCCUS uur&llS 


3111 


S1M10000038H09 


oiupriyiucuccus aureus 


3112 


S1M10000038H11 


ijlUJJI tyiUCUCCUS ClurtZUS 


3113 


S1M10000039A02 


LJt-Lipf tyiUCUCCUS LlUt Kill S 


3114 


SI Ml 000003 9A05 


oiupnyiococcus aureus 


3115 


S1M10000039A07 


Staphylococcus aureus 


3116 


S1M10000039A08 


oiupnyiococcus aureus 


3117 


S1M10000039A11 


oiapnyiococcus aureus 


3318 


S1M10000039AP 


ijiuptiyiuuoccits aureus 


3119 


S1M10000039B02 


oiapriytucoccus aureus 


3120 


S1M10000039B06 


oiupi lyiucuccus aureus 


3121 


S1M10000039B07 


utcipiiyiucuccus aureus 


3122 


S1M10000039B10 


Skt/rrth\ it /"if* r\r* r*n v siitfsint* 

ijicipriyiucuccits aureus 


3123 


S1M10000039B12 


ijiuptiyiuLsULsLsiid aureus 


3124 


S1M10000039C04 


ijiupuyiuLsUisCZici aureus , 


3125 


S1M1 000003 9C06 


iJii4p/iyiuuijL'Ci4S auteus 


3126 


S1M10000039C07 


oiupriyiuL'UL'L'US aw eus 


3127 


S1M10000039C08 


tjiuptiyiuc ulcus aureus 


3128 


SI Ml 000003 9C09 


oiupriyiucuccus aureus 


3129 


S1M10000039C10 


\Jl(*ijJtiyi\JL>\J{*L>lid Cilif t> MO 


3130 


S1M10000039C11 


UHApfiyHJLfLfH^Uo 14 Uf us 


3131 


S1M10000039D02 


vjtLliJi iyi\J\s\J{s\s Mo tAUt tJtto 


3132 


S1M10000039D09 


^stanlivlnrnmjs: mirpiiv 

UltAtJf ty l-L/ls UOt Mi3 (Alii t>«o 


3133 


S1M10000039D10 


St/inlivlfiCnmj*: nurpnv 

Uf-Ml/ZM'tVl'l/l/LrMJ {Alii Cui) 


3134 


S1M1OO00039E01 


Stanhvlocorr?/? aurpij? 

^*Wl/rf yi-iyi/L/wUttO C4('|/ Clio 


3135 


S1M10000039E08 


Stanhvlocncciis aurpuv 


3136 


S1M10000039E09 


^tanhvlnrnmj^ nurpi/z 

JllAJJl ytf L-l/Uu MO ULif C-itO 


3137 


S1M10000039E10 


Staolivl ococcu ^ aurpij c 


3138 


S1M10000039E11 


^stanhvlocnrru^ mivpii^ 


3139 


S1M10000039F02 


Staphylococcus aureus 


3140 


S1M10000039F03 


Staphylococcus aureus 


3141 


S1M10000039F05 


Staphylococcus aureus 


3142 


S1M10000039F07 


Staphylococcus aureus 
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3143 


S1M10000039F08 


Staphylococcus aureus 


3X44 


S1M10000039F09 


Staphylococcus aureus 


3145 


S1M10000039F10 


Staphylococcus aureus 


3146 


S1M10000039F12 


Staphylococcus aureus 


3147 


S1M10000039G03 


Staphylococcus aureus 


3148 


S1M10000039G04 


Staphylococcus aureus 


3149 


S1M10000039G07 


Staphylococcus aureus 


3150 


S1M10000039G10 


Staphylococcus aureus 


3151 


S1M10000039H02 


Staplrylococcus aureus 


3152 


S1M10000039H03 


Staphylococcus aureus 


3153 


S1M10000039H04 


Staplrylococcus aureus 


3154 


S1M10000039H06 


Staphylococcus aureus 


3155 


"S1M10000039H07 " " 


Staphylococcus aureus 


3156 


S1M10000039H08 


Staphylococcus aureus 


3157 


S1M10000040A04 


Staphylococcus aureus 


3158 


S1M10000040A05 


Staphylococcus aureus 


3159 


S1M10000040A07 


Staphylococcus aureus 


3160 


S1M10000040A08 


Staphylococcus aureus 


3161 


S1MI0000040A10 


Staphylococcus aureus 


3162 


S1M10000040AU 


Staphylococcus aureus 


3163 


S1M10000040B01 


Staphylococcus aureus 


3164 


S1M10000040B03 


Staphylococcus aureus 


3165 


S1M10000040B07 


Staphylococcus aureus 


3166 


S1M10000040B11 


Staphylococcus aureus 


3167 


S1M10000040C03 


Staphylococcus aureus 


3168 


S1M10000040C04 


Staphylococcus aureus 


3169 


S1M10000040C05 


Staphylococcus aureus 


3170 


SIM10000040C06 


Staphylococcus aureus 


3171 


S1M10000040C07 


Staphylococcus aureus 


3172 


S1M10000040C08 


Staphylococcus aureus 


3173 


S1M10000040C10 


staplrylococcus aureus 


3174 


S1M10000040C11 


Staplrylococcus aureus 


3175 


S1M10000040D01 


Staphylococcus aureus 


3176 


S1M10000040D03 ~ , 


Staphylococcus aureus 


3177 


S1M10000040D08 [ 


Staplrylococcus aureus 


3178 


S1M10000040D09 [ 


Staphylococcus aureus 


3179 


S1M10000040D11 


Staphylococcus aureus 


3180 ! 


S1M10000040E01 < 


Staplrylococcus aureus 


3181 : 


S1M10000040E02 < 


Staphylococcus aureus 


3182 ! 


31M10000040E04 " < 


Staphylococcus aureus 


3183 ! 


S1M1OO0004OEO5 < 


Staphylococcus aureus 


3184 i 


S1M10000040E06 < 


Staphylococcus aureus 


3185 5 


S1M10000040E07 £ 


Staphylococcus aureus 


3186 J 


>1M10000040E09 & 


taphylococcus aureus 


3187 5 


>1M10000040EI0 s 


taphylococcus aureus 


3188 S 


J1M10000040E11 s 


"taphylococcus aureus 


3 1&9 £ 


>1M10000040E12 s 


taphylococcus aureus 


3190 £ 


>1M10000040F01 s 


taphylococcus aureus 


3191 S 


♦1M10000040F02 $ 


taphylococcus aureus 
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3192 


S1M10000040F03 


Staphylococcus aureus 


3193 


S1M10000040F04 


Staphylococcus aureus 


3194 


S1M10000040F05 


Staphylococcus aureus 


3195 


S1M10000040F06 


Staphylococcus aureus 


3196 


S1M10000040F08 


Staphylococcus aureus 


3197 


S1M10000040F09 


Staphylococcus aureus 


3198 


S1M10000040F12 


Staphylococcus aureus 


3199 


S1M10000040G01 


Staphylococcus aureus 


3200 


S1M10000040G02 


Staphylococcus aureus 


3201 


S1M10000040G04 


Staphylococcus aureus 


3202 


S1M10000040G07 


Staphylococcus aureus 


3203 


S1M10000040G08 


Staphylococcus aureus 


3204 


S1M10000040G12 


Staphylococcus aureus 


3205 


S1M10000040H02 


Staphylococcus aureus 


3206 


S1M10000040H03 


Staphylococcus aureus 


3207 


S1M10000040H04 


Staphylococcus aureus 


3208 


S1M10000040H05 


Staphylococcus aureus 


3209 


S1M10000040H07 


Staphylococcus aureus 


3210 


S1M10000040H10 


Staphylococcus aureus 


3211 


S1M10000041A03 


Stapliylococcus aureus 


3212 


S1M10000041B02 


Staphylococcus aureus 


3213 


S1M10000041B03 


Staplrylococcus aureus 


3214 


S1M10000041B05 


Staphylococcus aureus 


3215 


S1M10000041B06 


Staphylococcus aureus 


3216 


S1M10000041B07 


Staphylococcus aureus 


3217 


S1M10000041B12 


Staphylococcus aureus 


3218 


S1M10000041C08 


Stapliylococcus aureus 


3219 


S1M10000041C10 


Staphylococcus aureus 


3220 


S1M10000041C11 


Staphylococcus aureus 


3221 


S1M10000041D06 


Staphylococcus aureus 


3222 


S1M10000041D07 


Stapliylococcus aureus 


3223 


S1M10000041D08 


Staphylococcus aureus 


3224 


S1M10000041D10 


Stapliylococcus aureus 


3225 


S1M10000041D12 


Staphylococcus aureus 


3226 


S1M10000041E03 


Staphylococcus aureus 


3227 


S1M10000041E06 


Staphylococcus aureus 


3228 


S1M10000041E09 


Staphylococcus aureus 


3229 


S1M10000041E12 


Staphylococcus aureus 


3230 


S1M10000041F03 


Staphylococcus aureus 


3231 


S1M10000041F11 


Staphylococcus aureus 


3232 


S1M10000041F12 


Staphylococcus aureus 


3233 


S1M10000041G01 


Staphylococcus aureus 


3234 


S1M10000041G06 


Staphylococcus aureus 


3235 


S1M10000041G08 


Staphylococcus aureus 


3236 


S1M10000041G10 


Staphylococcus aureus 


3237 


S1M10000041G11 


Staphylococcus aureus 


3238 


S1M10000041H01 


Staphylococcus aureus 


3239 


S1M10000041H04 


Staphylococcus aureus 


3240 


S1M10000041H05 


Staphylococcus aureus 
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3241 


S1M10000041H07 


Staphylococcus aureus 


3242 


S1M10000041H08 


Staphylococcus aureus 


3243 


S1M10000041H09 


Staplrylococcus aureus 


3244 


S1M10000042A04 


Staphylococcus aureus 


3245 


S1M10000042A05 


Staphylococcus aureus 


3246 


S1MI0000042A06 


Staphylococcus aureus 


3247 


S1M10000042A07 


Staphylococcus aureus ] 


3248 


S1MI0000042A09 


Staphylococcus aureus 


3249 


S1M10000042A11 


Staphylococcus aureus 


3250 


S1M10000042A12 


Staplrylococcus aureus \ 


3251 


S1M10000042B02 


Staplrylococcus aureus ] 


3252 


S1M10000042B03 


Staphylococcus aureus \ 


3253 


S1M10000042B06 


Staphylococcus aureus \ 


3254 


S1M10000042B07 


Staphylococcus aureus j 


3255 


S1M10000042B08 


Staphylococcus aureus j 


3256 


S1M10000042B09 


Staphylococcus aureus \ 


3257 


S1M10000042B10 


Staphylococcus aureus \ 


3258 


S1M10000042B11 


Staphylococcus aureus j 


3259 


S1M10000042B12 


Staphylococcus aureus ] 


3260 


S1MI0000042C02 


Staphylococcus aureus \ 


3261 


S1M10000042C06 


Staphylococcus aureus 


3262 


S1M10000042C10 


Staphylococcus aureus \ 


3263 


SIM10000042CU 


Staphylococcus aureus \ ■ 


3264 


S1M10000042D04 


Staphylococcus aureus \ 


3265 


S1M10000042D07 


Staphylococcus aureus \ 


3266 


S1M10000042D10 


Staphylococcus aureus j 


3267 


S1M10000042D11 


Staphylococcus aureus \ 


3268 


S1M10000042E03 


Staphylococcus aureus j 


3269 


S1M10000042E06 


Staphylococcus aureus \ 


3270 


S1M10000042E08 


Staphylococcus aureus \ 


3271 


S1M10000042F01 


Staphylococcus aureus ~j 


3272 


S1M10000042F02 


Staphylococcus aureus \ 


3273 


S1M10000042F05 ; 


Staphylococcus aureus \ 


3274 


S1M10000042F06 ; 


Staplrylococcus aureus \ 


3275 


S1M10000042F08 - [ 


Staphylococcus aureus \ 


3276 i 


S1M10000042F09 I 


Staphylococcus aureus j 


3277 ! 


SIM10000042F10 } 


Staphylococcus aureus \ 


327S I 


51M10000042F11 < 


Staplrylococcus aureus j 


3279 < 


>IM10000042G01 < 


Staphylococcus aureus \ 


3280 < 


>1MI0000042G03 £ 


staphylococcus aureus \ 


3281 J 


S1M10000042G08 £ 


staphylococcus aureus \ 


3282 5 


>1M10000042G09 1 


staphylococcus aureus \ 


3283 S 


J1M10000042G12 fi 


taphylococcus aureus \ 


3284 S 


I1M10000042H05 s 


taphylococcus aureus ] 


3285 S 


1M10000042H07 5 


taphylococcus aureus 


3286 S 


1M10000042H11 s 


taphylococcus aureus \ 


-JZ.O / o 


11YIIUUUUU4j}AUZ ,5 


taphylococcus aureus 


3288 S 


1M10000043A03 5 


taphylococcus aureus 


3289 S 


1M10000043A04 5 


taphylococcus aureus 
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3290 


S1MI0000043A06 


Staphylococcus aureus 


3291 


S1M10000043A07 


Staphylococcus aureus 


3292 


S1M10000043A08 


Staphylococcus aureus 


3293 


S1M10000043A10 


Staphylococcus aureus 


3294 


S1M10000043A11 


Staphylococcus aureus 


3295 


S1M10000043A12 


Staphylococcus aureus 


3296 


S1M10000043B01 


Staphylococcus aureus 


3297 


S1M10000043B02 


Staphylococcus aureus 


3298 


S1M10000043B07 


Staphylococcus aureus 


3299 


S1M10000043B08 


Staphylococcus aureus 


3300 


S1M10000043B09 


Staphylococcus aureus 


3301 


S1M10000043B10 


Staphylococcus aureus 


3302 


S1M10000043B12 


Staplrylococcus aureus 


3303 


S1M10000043C02 


Staphylococcus aureus 


3304 


S1M10000043C07 


Staphylococcus aureus 


3305 


S1M10000043C11 


Staphylococcus aureus 


3306 


S1M10000043C12 


Staphylococcus aureus 


3307 


S1M10000043D01 


Staphylococcus aureus 


3308 


S1M10000043D02 


Staplrylococcus aureus 


3309 


S1MI0000043D04 


Staphylococcus aureus 


3310 


S1M10000043D10 


Staphylococcus aureus 


3311 


S1M10000043D12 


Staphylococcus aureus 


3312 


S1M10000043E02 


Staphylococcus aureus 


3313 


S1M10000043E03 


Staphylococcus aureus 


3314 


S1M10000043E05 


Staphylococcus aureus 


3315 


S1M10000043E07 


Staphylococcus aureus 


3316 


S1M10000043E08 


Staphylococcus aureus 


3317 . 


S1M1O000043E10 


Staphylococcus aureus 


3318 


S1M10000043E11 


Staphylococcus aureus 


3319 


S1M10000043E12 


Staphylococcus aureus 


3320 


S1M10000043F01 


Staphylococcus aureus 


3321 


S1M10000043F05 


Staphylococcus aureus 


3322 


S1M10000043F07 


Staphylococcus aureus 


3323 


S1M10000043F08 


Staphylococcus aureus 


3324 


S1M10000043F09 


Staphylococcus aureus 


3325 


S1M10000043G01 


Staphylococcus aureus 


3326 


S1M10000043G04 


Staphylococcus aureus 


3327 


S1M10000043G05 


Staphylococcus aureus 


3328 


S1M10000043G09 


Staphylococcus aureus 


3329 


S1M10000043G10 


Staphylococcus aureus 


3330 


S1M10000043H01 


Staphylococcus aureus 


3331 


S1M10000043H03 


Staphylococcus aureus 


3332 


S1M10000043H04 


Staphylococcus aureus 


3333 


S1M10000043H05 


Staplrylococcus aureus 


3334 


S1M10000043H06 


Staphylococcus aureus 


3335 


S1M10000043H09 


Staphylococcus aureus 


3336 


S1M10000043H10 


Staplrylococcus aureus 


3337 


S1M10000043H11 


Staphylococcus aureus 


3338 


S1M10000044A02 


Staphylococcus aureus 
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3339 


S1M10000044A06 


Staphylococcus aureus 


3340 


S1M10000044A08 


Staphylococcus aureus 1 


3341 


S1M10000044A09 


Staphylococcus aureus ( 


3342 


S1M10000044A11 


Staphylococcus aureus — i 


3343 


"S1M10000044A12 


iStaohvloCOCCUS aureus I 


3344 


S 1M10000044BOI 


staphylococcus aureus 


3345 


S1M10000044B02 


\Staphvlocaccus aureus 1 


3346 


SIM10000044B05 


staphylococcus nurt>u* J 


3347 


S1M10000044B06 


Staphylococcus aureus \ 


3348 


S1M10000044B08 


Staphylococcus ntjreuv 

jT v " " Otto 1 


3349 


S1M10000044B11 


Staphylococcus aureus I 


3350 


S1M10000044B12 


Staphylococcus aureus 


3351 


S1M10000044C04 


Staphylococcus aureus 1 


3352 


S1M10000044C06 


iStanJlViacrto/*7Js /~n tfr>i ic t 


3353 


S1M10000044C07 


Stantivlacoccus nuroitc s 

■-"•'-•f-/' y'^L. C/OC' Mo till/ C?MO j 


3354 


S1M10000044C08 


Staohvlacaeeus niifottf 


3355 


S1M10000044C11 


Staohvlocnccus aureus \ 

u»V4^// 1 ^( (/(/(/tl/ MO UW CMJ j 


3356 


S1M10000044C12 


StaoJlvl ^ornrous mivonv 1 

4-ftw^/y/i.L/Ol/OOMO UW DMiS j 


3357 


S1M10000044D01 


i\taT)l'J\)inr > nf*f > 1ts n-> ivm ic ~~> 

uuAjji t^iuuuuouo aureus j 


3358 


S1M10000044D04 


Stanhvlaoaorus nitronc 1 
wiMpfyiun/n/ttj tturtZHd \ 


3359 


SIM10000044D06 


cstaohDlnfrirfus nnvotiv \ 


3360 


S1M10000044D08 


ijitAi^riyiuuuuisus aureus I 


3361 


SIM10000044D09 


\f/~JT~) fa\ 7lf]f/~ir'f*liv t /-nivalin \ 

^iwj^riyiuuuL>L,zis aureus j 


3362 


S1M10000044DIO 


ui<A^ftyiuou&t>Zfd aureus j 


3363 


S1M10000044D11 


i)tflT)li\)]r\r > nr t f , 'iiv mi f one *' 

u<u^/ 7 '<(/n/l.t«j IaIuxZuS \ 


3364 


S1M10000044D12 


uiKAyttytUKsUOLrlld Hut eUS \ 


3365 


S1M10000044E01 


istarthlMJ aeon ens mi to n c ? 


3366 


S1M10000044E02 


iStaotwiacaeeus nitron? i 


3367 


S1M10000044E06 


CitailrWiammis nitroit*' 1 


3368 


S1M10000044E07 


Staphylococcus aureus \ 


3369 


S1M10000044E09 


Staphylococcus aureus \ 


3370 


S1M10000044E10 


v^tanhvl CiOCif Ohm nnroTtv 


3371 


S1M10000044E11 


StanilvlnonrftjQ nit%*c>iiv 1 

LF»MJ/f *K*l/t.l/t«t'Mj WW & lib 


3372 


S1M10000044F02 


jstaniTvlnortr'oijyi miron* J 

-"■u^/y/tt/i.yttH,) Lllir&Ud \ 


3373 


S1M10000044F06 , 


StanhvJnf/iori/v nitron** I 


3374 


S1M10000044F08 


ytaDhvlocncciif! mtrpn^: \ 


3375 


S1M10000044F10 


StaDhvlococcfis ouvphsi 1 


3376 , 


S1M10000044G02 [ 


ytaDhvlococctiK aurpus 1 


3377 < 


S1M10000044G05 


Staphylococcus aurpus 


3378 I 


51M10000044G08 


^tavhvlococcus aureus 


3379 I 


51M10000044G10 < 


^tavhvlococcus aureus i 


3380 < 


S1M10000044G11 < 


)taphvlococcus aureus 


3381 < 


51M10000044H06 L < 


)taphvlococcits aureus 1 


3382 < 


S1M10000044H07 < 


itaphvlococcu.s aureus ~*~\ 


3383 5 


51M10000044H08 " ~& 


staphylococcus aureus 


3384 £ 


J1M10000044H09 £ 


staphylococcus aureus j 


3385 5 


J1M10000044H10 £ 


Staphylococcus aureus | 


3386 S 


HM10000044H11 s 


Staphylococcus aureus 1 


3387 S 


>1M10000045A02 S 


Staphylococcus aureus | 
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3388 


S1M10000045A06 


Staphylococcus aureus 


3389 


S1M10000045A07 


Staphylococcus aureus 


3390 


S1M10000045A08 


Staphylococcus aureus 


3391 


S1M10000045A12 


Staphylococcus aureus 


3392 


S1MW000045B01 


Staphylococcus aureus 


3393 


S1M10000045B02 


Staphylococcus aureus 


3394 


S1M10000045B03 


Staphylococcus aureus 


3395 


S1M10000045B07 


Staphylococcus aureus 


3396 


S1M10000045B10 


Staohvlococcus aurpits ' 


3397 


SIM10000045BU 


Stcwhvlococcus aureus 


3398 


S1M10000045B12 


Staulvolococcus aureus 


3399 


S1M10000045C02 


Stanhvlococais nurpus 


3400 


S1M10000045C03 


Stanhvlocomj? hiiypus 


3401 


S1M10000045C04 


Stanhvlncnrci/s tiurpus 


3402 


SIM10000045C05 


Stanhvlocnccus nurpits 


3403 


S1M10000045C07 


Stanhvlncficcits cntrpus 


3404 


S1M10000045C09 


UlCtjJf tjrl KJ^r t/t» t» Mil Hlit t- Ui) 


3405 


S1M10000045D01 


Sttir>hv1nmmj^ nurpn? 

LiltAJJIiyiKJKsijKs^sUa ttUf tit J 


3406 


S1M10000045D03 


S\tnnVi'\}l nmnrti^ fitivon^ 

^JlLA-^Jf tyUJLslJlsL, MJ L4UI C[{J 


3407 


SIM10000045DQ7 


UHAjJl fCtL/OUl/l/Mi) (-llAf &MJ 


3408 


S1M10000045D08 




3409 


S1M10000045D09 




3410 


S1M10000045D10 




3411 


S1M10000045D11 


.\T/Tfr>Wi>//i/ , /i/°/'i/e nitrons 


3412 


S1M1000Q045D12 


,CV/7 7-7/71 fI/l/~ > /~tf~ , /~ i i; v S7iit*i??jc 


3413 


S1M10000045E04 


iJll4JJrljflU\~UL,l*ltj till 1 Hub 


3414 


S1M10000045E05 


ijlUJJflJ/lL/L'ULrUUo (AlirfZlid 


3415 


S1M10000045E08 


Stctnhvlncnmj*: nurpus 


3416 


S1M10000045E09 


Stanhvlncnmis mtrpits. 


3417 


SIM10000045E10 




3418 


S1M10000045E11 


LJllAL/f lyl-KJK* L/ls\* Mil Uu/ & Ui) 


3419 


S1M10000045E12 


Stfinhvlnpnmi*: nuvpus 


3420 


S1M10000045F04 


DllAjJI f^i. L/L» C/L- L- 1(0 lAlif &U<J 


3421 


S1M10000045F05 


Stnnhyjlnrnmm /invent 


3422 


SIMI0000045F08 




3423 


S1M10000045F11 


Stanhvlocnrrus nurpus 


3424 


S1M10000045F12 


StnTjhvlocnccus nurpus 


3425 


S1M10000045G03 


Stanhvl ococcus our pus 


3426 


S1M10000045G06 


StaDhvlococcus aureus 


3427 


S1M10000045G07 


Staphylococcus aureus 


3428 


S1M10000045G08 


Staphylococcus aureus 


3429 


S1M10000045G10 


Staphylococcus aureus 


3430 


S1M10000045G12 


Staphylococcus aureus 


3431 


S1M10000045H06 


Staphylococcus aureus 


3432 


S1M10000045H10 


Staphylococcus aureus 


3433 


S1M10000045H11 


Staphylococcus aureus 


3434 


S1M10000046A03 


Staphylococcus aureus 


3435 


S1M10000046A04 


Staphylococcus aureus 


3436 


S1M10000046A06 


Staphylococcus aureus 
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3437 


SI MI 0000046 A OR 


Staphylococcus aureus 


3438 


S1M10000046AOQ 

lj XXVIX VUvUVtUAv/ 


Staphylococcus aureus 


3439 


SI Ml 0000046 A 1 1 

OUVlluuuWTUn.1 1 


Staphylococcus aureus 


3440 


S1M10000046A1? 


Staphylococcus aureus 


3441 


S 1 Ml 0000046R0 1 

ij XXVX X \J\J\J \J\J'-t\jJD\J I 


Staphylococcus aureus 


3442 


S 1 M 1 0000046R01 


Staphylococcus aureus 


3443 


S1M10000046R04 

U X XYXX \J\J\J\J\J^\JLJ\J'-T 


Staphylococcus aureus 


3444 


S 1 M 1 0000046730^ 


Staphylococcus aureus 


3445 


S 1 M 1 0000046R07 
O xxvxl UvUwHDDu / 


Staphylococcus aureus 


3446 


SI M1 0000046R08 

O XXYXX UUUW'+UDllo 


Staphylococcus aureus 


3447 


S iM10000046RAQ 


Staphylococcus aureus 


3448 


SIT Ml 0000046R1 1 

O xiVix WUUV/40.D I 1 


Staphylococcus aureus 


3449 


9 1 Ml 0000046R 1 9 
0 11V11 vUUUI/40xj JZ 


Staphylococcus aureus 


3450 


^ i mi ooooo4£r*Ao 


staphylococcus aureus 


3451 


O i JV1 x vl/U\A/400U4 


Staphylococcus aureus 


3452 


ciyi 000004£rYK 
o 1 IVl 1 UUUVJU401-/U J 


staphylococcus aureus 


3453 


o iivi i uiruui/40v^uo • 


Staphylococcus aureus 


3454 


<3 1 \A 7 AAA AA/1 Anm 
o1xV11UUUUU40LaJ / 


staphylococcus aureus 


3455 


^51 A/fiooono/i apaq 

o 11V11UUUUU40LA/O 


staphylococcus aureus 


3456 


lV/f i aaaaa/J^pt i 


staphylococcus aureus 


3457 


<s T M t oo o 00/t/^r* i o 

o IxVllUUUUU40L*lZ 


staphylococcus aureus 


3458 


c i \A 1 aaaaa/1 <r\A t 


Staphylococcus aureus 


3459 


Q 1 7\/f 7 AAAAA/t /CFifiO 


staphylococcus aureus 


3460 


Q 7 TV>f7 AAAAA/I £T\m 

o I M 1 UUUUU40JJU3 


Staphylococcus aureus 


3461 


olMlUUUUU4oL)U4 


Staphylococcus aureus 


3462 


Q 7 \A 7 AAAAAvi/£T\A*: 


Staphylococcus aureus 


3463 


Q 1 \A 1 A A AAA/1 AT\f\ Q 
o 1 iVl 1 UUUUU40JJUO 


staphylococcus aureus 


3464 


^ 1 A/T i o a a aa/1 af*aq 

o 1 1V11 UUUUU401JUy 


Staphylococcus aureus 


3465 


Ql \A 7 AAAAA/1£l"M A 


Staphylococcus aureus 


3466 


Ciyi 0000 A/l^T* 7 7 
o i IVl 1 UUUUU40U 1 1 


staphylococcus aureus 


3467 


Qiyi noooA/t^r* 7 o 

o 1 IVl 1 UUUV/U40U 1 Z 


Staphylococcus aureus 


3468 


*\ 1 M7 OO00OAARA7 
0 11V1 1 UUUUu40xiU x 


staphylococcus aureus 


3469 


Ciyi OOAAAzl^PA") 


Staphylococcus aureus 


3470 


<\1 M1 OAAAAA^RA/I 


Staphylococcus aureus 


3471 


<?1 M10000046F07 


Staphylococcus aureus 


3472 


^ 1MIOOOOOA6PA8 


Staphylococcus aureus 


3473 


S 1 M1 0000046F 1 0 


Staphylococcus aureus 


3474 


S 1 M 1 000004 6~F0 1 


Staphylococcus aureus 


3475 


S 1 M1 0000046F0? 

ij I xvx X vUVvv'tUr \Jt, 


Staphylococcus aureus 


3476 


S1M10000046FOS 

u ixvx x vwtvu 


Staphylococcus aureus 


3477 


S 1 M 1 0000046F06 
w> x xvx x vuv/wtur wu 


Staphylococcus aureus 


3478 


S 1 Ml 00A0046F0K 
j x xvx x vv/uwtur uo 


Staphylococcus aureus 


3479 


S1M10000046F09 


Staphylococcus aureus 


3480 


S1M10000046F10 


Staphylococcus aureus 


3481 


S1M10000046F12 


StaDhvlococcus aiirpuv 


3482 ! 


31M10000046G01 


Staphylococcus aureus 


3483 ! 


31M10000046G02 a 


Staphylococcus aureus 


3484 ! 


31M10000046G03 


Staphylococcus aureus 


3485 ! 


51M10000046G04 


Staphylococcus aureus 
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3486 


S1M10000046G07 


Staphylococcus aureus 


3487 


S1M10000046G09 


Stapliylococcus aureus 


3488 


S1M10000046G10 


Stapliylococcus aureus 


3489 


S1M10000046H01 


Staphylococcus aureus 


3490 


S1M10000046H10 


Staplrylococcus aureus 


3491 


S1M10000047A03 


Staphylococcus aureus 


3492 


S1M10000047A04 


Staphylococcus aureus 


3493 


S1M10000047A05 


Staphylococcus aureus 


3494 


S1M10000047A06 


Stapliylococcus aureus 


3495 


S1M10000047A07 


Staphylococcus aureus 


3496 


S1M10000047A08 


Staphylococcus aureus 


3497 


S1M10000047A09 


Staphylococcus aureus 


3498 


S1M10000047A10 


Staphylococcus aureus 


3499 


S1M10000047A11 


Stapliylococcus aureus 


3500 


S1M10000047A12 


Staphylococcus aureus 


3501 


S1M10000047B02 


Staphylococcus aureus 


3502 


S1M10000047B04 


Staphylococcus aureus 


3503 


S1M10000047B05 


Staplivlococcus aureus 


3504 


S1M10000047B06 


Stapliylococcus aureus 


3505 


S1M10000047B08 


Staphylococcus aureus 


3506 


S1M10000047B09 


Staphylococcus aureus 


3507 


S1M10000047B10 


Staphylococcus aureus 


3508 


S1M10000047B12 


Staohvlococcus aureus 


3509 


S1M10000047C01 


Stauhvlococcuv fltirpij*: 


3510 


S1M10000047C02 


Stavhvlococcus aurpiiK 


3511 


S1M10000047C03 


StaDhvlorncnis nuyput 


3512 


S1M10000047C04 


Staphylococcus aureus 


3513 


S1M10000047C06 


Staphylococcus aureus 


3514 


S1M10000047C08 


Staphylococcus aureus 


3515 


S1M10000047C09 


Staphylococcus aureus 


3516 


S1M10000047C11 


Staphylococcus aureus 


3517 


S1M10000047C12 


Staphylococcus aureus 


3518 


S1M10000047D02 


Staphylococcus aureus 


3519 


S1M10000047D03 


Staphylococcus aureus 


3520 


S1M10000047D04 


Staphylococcus aureus 


3521 


S1M10000047D05 


Staphylococcus aureus 


3522 


S1M10000047D09 


Staphylococcus aureus 


3523 


S1M10000047D10 


Staphylococcus aureus 


3524 


S1M10000047D11 


Staphylococcus aureus 


3525 


S1M10000047D12 


Staphylococcus aureus 


3526 


S1M10000047E01 


Staphylococcus aureus 


3527 


S1M10000047E02 


Staphylococcus aureus 


3528 


S1M10000047E03 


Staplrylococcus aureus 


3529 


S1M10000047E04 


Staphylococcus aureus 


3530 


S1M10000047E05 


Staphylococcus aureus 


3531 


S1M10000047E06 


Staphylococcus aureus 


3532 


S1M10000047E08 


Staphylococcus aureus 


3533 


S1M10000047E09 


Staphylococcus aureus 


3534 


S1M10000047E10 


Staphylococcus aureus 
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3535 


S1M10000047E11 


Staphylococcus aureus 


3536 


S1M10000047E12 


Staphylococcus aureus 


3537 


S1M10000047F02 


Staphylococcus aureus 


3538 


SIM10000047F03 


Staphylococcus aureus 


3539 


S1M10000047F04 


Staphylococcus aureus 1 


3540 


S1M10000047F05 


Staphylococcus aureus 


3541 


S1M10000047F06 


Staphylococcus aureus 


3542 


S1M10000047F07 


Staphylococcus aureus 


3543 


S1M10000047F08 


Staphylococcus aureus 


3544 


S1M10000047F09 


Staphylococcus aureus | 


3545 


S1M10000047F10 


Staphylococcus aureus j 


3546 


S1M10000047F11 


Staphylococcus aureus \ 


3547 


S1M10000047F12 


Staphylococcus aureus 1 


3548 


S1M10000047G01 


Staphylococcus aureus 


3549 


S1M10000047G02 


Staphylococcus aureus 


3550 


S1M10000047G04 


Staphylococcus aureus 


3551 


S1M10000047G05 


Staphylococcus aureus 


3552 


S1M10000047G06 


Staphylococcus aureus 


3553 


S1M10000047G07 


Staphylococcus aureus 


3554 


S1M10000047G08 


Staphylococcus aureus 


3555 


S1M10000047G09 


Staphylococcus aureus 


3556 


S1M10000047G10 


Staphylococcus aureus 


3557 


S1M10000047H03 


Staphylococcus aureus 


355S 


S1M10000047H04 


Staphylococcus aureus 


3559 


S1M10000047H05 — 


Staphylococcus aureus 


3560 


S1M10000047H06 


Staphylococcus aureus 


3561 


S1M10000047H07 


Staphylococcus aureus 


3562 


S1M10000047H08 


Staphylococcus aureus 


3563 


S1M10000047H09 


Staphylococcus aureus 


3564 


S1M10000047H11 


Staphylococcus aureus 


3565 


S1M10000048A02 


Staphylococcus aureus 


3566 


S1M10000048A03 


Staphylococcus aureus 


3567 


S1MJ0000048A04 


Staphylococcus aureus \ 


3568 


S1M10000048A05 


Staphylococcus aureus j 


3569 


S1M10000048A06 ( 


Staphylococcus aureus 1 


3570 , 


S1M10000048A07 , 


Staphylococcus aureus j 


3571 


S1M10000048A09 


Staphylococcus aureus 


3572 1 


31M10000048A10 k 


Staphylococcus aureus 


3573 < 


S1M10000048A11 ; 


Staphylococcus aureus 


3574 J 


51M10000048A12 < 


Staphylococcus aureus j 


3575 < 


>1M10000048B02 < 


Staphylococcus aureus 


3576 < 


>1M10000048B05 } 


Staphylococcus aureus \ 


3577 < 


>1M10000048B08 < 


Staphylococcus aureus 


3578 < 


51M10000048B10 < 


Staphylococcus aureus 


3579 5 


J1M10000048B11 I 


rfaplzylococcus aureus j 


3580 S 


I1M10000048B12 i 


Staphylococcus aureus \ 


3581 5 


»1M10000048C01 1 


Staphylococcus aureus j 


3582 S 


>1M10000048C02 & 


Staphylococcus aureus I 


3583 S 


1M10000048C03 $ 


Staphylococcus aureus 
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3584 


S1M10000048C05 


Staphylococcus niirpnv 


3585 


S1M10000048C06 


Staphylococcus aureus 


3586 


S1M10000048C07 


Staphylococcus aureus 


3587 


S1M10000048C08 


Staphylococcus aureus 


3588 


S1M10000048C09 


Staphylococcus aureus 


3589 


S1M10000048C11 


Staphylococcus aureus 


3590 


S1M10000048D02 


StaDhvlocorrus nurp i/v 


3591 


S1M10000048D08 


StGnhvlncomi*! nurpii^: 


3592 


S1M10000048D09 


Staphylococcus aurpns 


3593 


S1M10000048D10 


Staphylococcus aurpus 


3594 


S1M10000048D12 


Staphvloc occus siurpus 


3595 


S1M10000048E02 


Stanhvl ncnmjs nufPt)^ 
jt y t/L/Ubuwo ni.ii any 


3596 


S1M10000048E03 


Sta.nh.vl ^ ncnrrns miypus: 

^ V Li (A I tZUo 


3597 


S1M10000048E04 


Sf/inhv) J nrnrmt^ niironv 

i~JiL4jj/ *yi CO Ub^MJ HHi cuo 


3598 


S1M10000048E06 


b\tflT)n\)l nr 'droits cihyphv 


3599 


S1M10000048E07 


StflTyrwl ^ ftpnroii^ rrtivoiic 

'JlU^'/^ft/t'ULl'MiJ Li Li! CMO 


3600 


S1M10000048E08 


Stt~lT)h\)1fif*rif t /'*iJ? nitron? 


3601 


S1M10000048E10 


v\tnnrX\)i f}PCif*PM? mivotiv 


3602 


S1M10000048F02 


iS//7/?/?17//V*VW*7./ ? /71/Y£>tiV 
LJt UjJfiyi, \J L,UL,L, WJ Li (XI Omo 


3603 


S1M10000048F07 


iS//7/7/71///'}/'VW , WC /77/V&7IC 
VJt-HjJt y/tL/OUC*l/HiJ LIU/ C-Wo 


3604 


S1M10000048F08 


\stfinrY\y] ftmi^c'ii^ /itiyono 

t~H,L*.jJHyHJL,{JL,L,Uii HUf fiUo 


3605 


S1M10000048F09 


i\r/7nrH}f /*if t /~iff t 1/G itllVryttct 

-Jiujjfiyiucucciia ciureus 


3606 


S1M10000048F11 


LJiLijyf tyt yt C/O t» if o u £f / €£Wo 


3607 


S1M1000004SF12 


\f/Jnh'iJi nrnr t / r *nv siMY/ynv 
LJt-i4£/ftytuL*uuLsUo Clurtiu*y 


3608 


S1M10000048G02 


t\tflTiVi\)i rinf^/^r^tiv rtnYont! 
tJllAJsriytULrUUOUa LtUfZiUa 


3609 


S1M10000048G03 


\\ffmh~\}l rif t r\r'f % nv mivon? 
lJlMjL/riyiUL,UUL>llo ULll ctto 


3610 


S1M10000048G04 


jV//7/7/7v//V* fWfyo mifotiQ 
UIL4.JJI iyUJL,\JL,L,u& LiUf fZlld 


3611 


S1M10000048G05 


isfnrih'vl nrnffiiv /rttron? 


3612 


S1M10000048G07 


LJIHJJI 1 yl\JLr KjLsLr Mi} LtUf t>ttij 


3613 


S1M10000048G10 


SfnnlwInpfirT"}!*! mivon? 


3614 


S1M10000048G11 


MlLtjSf t yiiJL, <_/{_, L. ItO CtU/ £; ZAj 


3615 


S1M10000048H01 


L-JllAJJr lyUJL, l/Lo tto ULll £>£-io 


3616 


S1M10000048H02 


iS f/Unh V//W>/V*7/ V fill t*£> 1/r 


3617 


S1M10000048H03 


L3UAJJfiytUK,UL,Ljltd HUl CHJ 


3618 


S1M10000048H04 


StflnhvlnnnrritQ miron? 

kJiiAjst tyiLJLriJLsisWo Will tzUo 


3619 


S1M10000048H05 


Staphylococcus output 


3620 


S1M10000048H07 


Stailhvl OCOCCll S OIWPIl V 


3621 


S1M10000048H08 


StaDhvlocorcus (iuvpuv. 


3622 


S1M10000048H09 


Staphylococcus aureus 


3623 


S1M10000048H10 


Staplwlococcus aureus 


3624 


S1M10000048H11 


Staphylococcus aureus 


3625 


S1M10000009E10 


StapJiylococcus aureus 


3626 


S1M10000001F03 


Staphylococcus aureus 


3627 


S1M10000006B12 


Staphylococcus aureus 


3628 


S1M10000003D09 


Staohvlococcti^ aurpit? 


3629 


S1M10000001D11 


Staphylococcus aureus 


3630 


S1M10000003B07 K 


Staphylococcus aureus 


3631 


31M10000002A07 I 


Staphylococcus aureus 


3632 


S1M10000003F11 


Staphylococcus aureus 
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3633 


S1M10000047C07 


Staphylococcus aureus 


3634 


S1M10000013F10 


Staphylococcus aureus 


3635 


S1M10000014D11 


Staphylococcus aureus 


3636 


SIM10000015F05 


Staphylococcus aureus 


3637 


S1M10000048D01 


Staphylococcus aureus 


3638 


S1M10000011C03 


Staphylococcus aureus 


3639 


S1M10000012F03 


Staphylococcus aureus 


3640 


S1M10000002F07 


Staphylococcus aureus 




3641 


S1M10000048G01 


Staplrylococcus aureus 


3642 


S1M10000009G12 


Staphylococcus aureus 


3643 


S1M10000012D05 


Staphylococcus aureus ' J 


3644 


S1M10000014D07 


staphylococcus aureus 


3645 


S1M10000047C05 


Staphylococcus aureus 


3646 


S1M10000018D08* 


Staphylococcus aureus 


3647 


S1M10000047B01 


Staphylococcus aureus 


3648 


S1M10000047H10 


Staphylococcus aureus 


3649 


S1M10000001A04 


Staphylococcus aureus 


3650 


S1M10000016E01 


Staphylococcus aureus 


3651 


S1M10000017E12 


Staphylococcus aureus 


3652 


S1M10000019B01 


Staphylococcus aureus 


3653 


S1M10000048F03 


Staphylococcus aureus 


3654 


S1M10000034A07 


Staphylococcus aureus 


3655 


S1M10000023G01 


Staphylococcus aureus 


3656 


S1M10000021G12 


Staphylococcus aureus 


3657 


S1M10000024E04 


staphylococcus aureus 


3658 


S1M10000028H08 


Staphylococcus aureus 


3659 


S1M10000022B07 


Staphylococcus aureus 


3660 


SI Ml 0000003 A05 


Staphylococcus aureus 


3661 


S1M10000003A09 


Staphylococcus aureus 


3662 


S1M10000003E01 


Staphylococcus aureus 


3663 


S1M10000004C11 


Staphylococcus aureus 


3664 


S1M10000007E08 


Staphylococcus aureus 


3665 


S1M10000021G06 


Staphylococcus aureus 


3666 


S1M10000024C06 


Staphylococcus aureus 


3667 


S1M10000024D01 ; 


jiujjtiyiucoccus aureus 


3668 


S1M10000027D07 ; 


jiupi lyiuLoccus aureus 


3669 I 


S1M10000027E03 [ 


Staplrylococcus aureus \ 


3670 [ 


S1M10000027G01 '} 


Staphylococcus aureus 


3671 I 


S1M10000029A03 < 


Staphylococcus aureus \ 


3672 < 


51M10000032B10 } 


staphylococcus aureus 


3673 5 


>1M10000032C07 < 


staphylococcus aureus 


3674 5 


51M1 000003 8D04 £ 


staphylococcus aureus 


3675 5 


>1M10000047D07 ,5 


taphylococcus aureus 


3676 5 


>1M10000048B03 ,$ 


taphylococcus aureus 


3677 S 


>1M10000048B06 s 


taphylococcus aureus 


3678 £ 


►1M10000048C10 5 


taphylococcus aureus 


3679 <3 




taphylococcus aureus 


3680 S 


4M10000001C01 s 


almonella typhimurium 


3681 S 


4M10000002B06 " " § 


almonella typhimurium 
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3682 


S4M10000002B09 


Salmonella tvnhimurhnn 


3683 


S4M10000002G04 


Salmonella typhimurium 


3684 


S4M10000002G08 


Salmonella typhimurium 


3685 


" S4M10000005G05 


Salmonella typhimurium 


3686 


S4M10000005H02 


Salmonella typhim urium ~~~ 


3687 


S4M10000006A06 


Salmonella typhimurium 


3688 


S4M10000006A08 


Salmonella tvohimurhim 


3689 


S4M10000006C05 


Salmonella typhimurium 


3690 


S4M10000006F08 


Salmonella typhwiurium 


3691 


S4M10000007G01 


Salmonella tvnhimurhjm 


3692 


S4M10000008C08 


Salmonella tvnhimiirium 


3693 


S4MI0000008H10 


Sal f7t onella tvnhim ur hrm 


3694 


S4M10000009A05 


Salmons/la txftihhyinrhini 

uL*i,nnjf italic* tyiJt It-fftllf lllfrl 


3695 


S4M10000010B05 


Salmonella tvnhimiirhmi 


3696 


S4M10000010D04 


Salmonella tvnhimurivm 

t-VL/l H-t 11 Hi Hill I 


3697 


S4M1 00000 10H04 


Salmonella tvnhinnjvium 

*-****#/« KSl li-i t-VL/l ItlllLll till/ 1 


3698 


S4M10000011D08 


Salmonella tvnhimuyium 


3699 


S4M10000011E08 


Salmonella tvnhhmirinm 


3700 


S4M10000012B06 


Salfll OllPllfl fvnh hvnir itntt 
uuK/ny/(i/tru lyjji itifiuf mill 


3701 


S4M10000012B12 


Salmonella tvohimuvium 


3702 


S4M10000012D02 


Kfilnmnpl 1 ft fxjnfoirnufiuivt 
uLtufiL/riC'iiLi ij/jjiiiiHuriuifi 


3703 


S4M10000013H02 


fiaffflf)J1&JJ/y f*\)nJliiYiiifimvi 
UL*lftllSft&lLl4 tyjJI ILlft urttA-ffl 


3704 


S4M10000014B05 


k\flifflriYip]Jrt fwnhimi if it /m 
uiAiiinjt itziiti lyjjtiittiuriiiiTl 


3705 


S4M10000014D04 


Sahttniipllfi fwnhfnn if it mi 

UKAlrlUKJl il^t-LLi t-J'fJfllfflliriUffl 


3706 


S4M10000014D07 


SalmnnpI//7 fatrthinii/fiai-n 

i\ji ten Li lyj^/itlittUriUfft 


3707 


S4M10000014H02 


SalmanelJ/7 tvnhimufiinn 

unii/iL/r it-tiia 1-yjJt liftlUf lilt il 


3708 


S4M10000015B11 


SaliTintlpJI/7 twnPlTmiifinm 
kjiAi-ii iur ic~iiu lyfjiiiiiiiiriLlitl 


3709 


S4M100000I5E09 


Salmonella tvuhimuvium 


3710 


S4M10000016A02 


SalfflfiTiplln funhimi/fi-j/m 
kjuLii i kji i\z.nn lyL/ftt-tfiMiiiir/i 


3711 


S4M10000018D09 


Salmonella tvnhimurinm 


3712 


S4M10000018E10 


Salmonella fvnhrm ur him 


3713 


S4M10000018F10 


Salmonella fvnhiinijrhitii 

ouHrtui tuuu t VLSI l Hit Hf I til 11 


3714 


S4M10000018G03 


Salmonella tvnhiifiurjum 

KJlAt-lttKSfi^t-LIA lyL/flifflHf I Lit ft 


3715 


S4M10000018H04 


Salmonella tvnh hti urium 

kIMHffl/Ht'd'U 1%' LSI It-Ill 141 11411 f 


3716 


S4M10000019F05 


Salmonella fvnhimiirjum 

^J**+*-t f iksi mksIil-i ly LSI t a 1 1 ill I HI rl 


3717 


S4M10000019G04 


Salmonella tvohimurium 


3718 


S4M10000019G05 


Salmonella tvnhimurium 


3719 


S4M10000019H06 


Salmonella typhimuvium 


3720 


S4M10000020A04 


Salmonella typhim urium 


3721 


S4M10000020F05 


Salmonella typhimurium 


3722 


S4M10000020G10 


Salmonella typhimurium 


3723 


S4M10000022D04 


Salmonella typhimurium 


3724 


S4M10000022D12 


Salmonella typhimurium 


3725 


54M10000022E12 


Salmonella typhimurium 


3726 1 


S4M10000022G07 


Salmonella tvohimnrhim 

yvtirifftyrrwiiU * Vt-r* lift* vXI Ittifl 


3727 I 


34M10000022H06 [ 


Salmonella typhimurium 


3728 I 


54M10000023F01 < 


Salmonella typhimurium 


3729 I 


54M10000024B02 } 


Salmonella typhimurium 


3730 i 


34M10000024C06 < 


Salmonella typhimurium 
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3731 


S4M10000074n 1 


Salmonella typhimurium 


3732 


S4M10000024F08 


Salmonella typhimurium ~ 


3733 


S4M10000024G01 


Salmonella typhimurium 


3734 


S4M1 0000024fi04 


Salmonella typhimurium 


3735 


S4M10000024GOQ 


Salmonella typhimurium 


] 3736 


S4M10000024FTO7 


Salmonella typhimurium 


3737 


S4M1000002SA1 1 


Salmonella typhimurium " 


3738 


S4M1 000002 SF07 


Salmonella typhimurium ~ 1 


I 3739 


S4M1 000002SF0S 


Salmonella typhimurium | 


3740 


S4M 1 000007 W07 


Salmonella typhimurium \ 


j 3741 


S4M10000026P10 


Salmonella typhimurium 


J 3742 


S4M1 0000076D04 

■ AYJL A UUuV/yZrUL/VT' 


salmonella typhimurium \ 


3743 


S4M1 0000026F06 


Salmonella typhimurium j 


3744 


S4M1 ooooo7^f 1 7 

U*TAYA 1 UUUUViOD 1 Z 


Salmonella typhimurium 


3745 


S4M" 1 000007 7Pi n 


Salmonella typhimurium \ 


3746 


S4M10000077F07 


Salmonella typhimurium j 


I 3747 


S4M1000007QPM7 


Salmonella typhimurium \ 


3748 


S4M1 0000090D 1 7 


Salmonella typhimurium \ 


3749 


S4M1 OOOOO^OTVtt 


Salmonella typhimurium \ 


3750 


S4M 1 00000^ 0F07 
o*tavji i vwuvjuru / 


Salmonella typhimurium \ 


3751 


S4M1 ooooo^om 1 


Salmonella typhimurium \ 


* 3752 


S4M 1 00000^713 1 0 


Salmonella typhimurium \ 


3753 


S4M100000HFOa " ' 


Salmonella typhimurium \ 


3754 


S4M1 ooooo^nrwK 


Salmonella typhimurium \ 


1 3755 


S4M1 OOOOOT^nno 


Salmonella typhimurium \ 


3756 


S4M1 00000^4 A m 


Salmonella typhimurium 


3757 


S4M1 0000034 a no " 


Salmonella typhimurium \ 


3758 


S4M1 0000034TW; 


Salmonella typhimurium j 


3759 


S4M1 0000034PTK 

0*tAYJ.1 UUwu JHaIU J 


Salmonella typhimurium \ 


3760 


S4ivn 0000034ROQ 


Salmonella typhimurium 


3761 


S4M1 OOOOO'J'vROI 


Salmonella typhimurium \ 


3762 


S4M l ooooo^i ^no i 


Salmonella typhimurium j 


3763 


S41VTI oooom ^no7 


Salmonella typhimurium \ 


3764 


S4M1 000003 ^P03 


Salmonella typhimurium \ 


3765 


S4M 1 000003 ^F07 


Salmonella typhimurium j 


3766 J 


^41Vf1 000003 *vF0Q 

J-taya A \J\J\J\J\JD Jy \}y , 


Salmonella typhimurium j 


3767 I 
1 3768 I 


S4M10000036H07 

-> « AY A A V/VUuv/J / 


Salmonella typhimurium j 




S4M1 000003 6F07 "< 

J • AYA A V uu w j ur U / r 


salmonella typhimurium \ 


3769 i 


34M100O0037AO4 < 


salmonella typhimurium J 


3770 J 
1 3771 J 


S4M10000037A10 < 


salmonella typhimurium \ 




>4M 1 0000037F 1 0 \ 


salmonella typhimurium \ 


3772 J 


54M100O0O37HOQ < 


almonella typhimurium ~ | 


j 3773 5 


>4M 10000001 H01 c 


almonella typhimurium \ 


3774 S 


J4M10000002F06 c 

' < I'l J. UUUUVUi/l \J\J i 


almonella typhimurium ~ | 


3775 5 


4MlOOOOOO^D07 r 
•AYA a wv/uuyuOL'U 1 A 


almonella typhimurium j 


3776 S 


4M 1 0000009011 c 

~AY£ A WVVVVV/U A 1 /) 


almonella typhimurium j 


3777 S 


4M10000011F09 5 


almonella typhimurium \ 


3778 S 


4M10000020F08 s 


almonella typhimurium j 


1 3779 S 


4M10000021E07 \Salmonella typhimurium ' 
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3780 


S4M10000022B05 


Salmonella typhimurium 


3781 


S4M10000025H11 


Salmonella typhimurium 


3782 


S4M10000026B10 


Salmonella typhimurium 


3783 


S4M10000026E03 


Salmonella typhimurium 


3784 


S4M1 0000029 A03 


Salmonella typhimurium 


3785 


S4M10000029C11 


Salmonella typhimurium 


3786 


S4M1 000003 0F06 


Salmonella typhimurium 


3787 


S4M10000032F03 


Salmonella typhimurium 


3788 


S4M10000032G01 


Salmonella typhimurium 


3789 


S4M10000034C05 


Salmonella typhimurium 


3790 


S4M10000034H04 


Salmonella typhimurium 


3791 


S4M1 0000035 A09 


Salmonella typhimurium 


3792 


S4M10000035B06 


Salmonella typhimurium 


3793 


S4M10000035F01 


Salmonella typhimurium 


3794 


S4M10000037A08 


Salmonella typhimurium 


3795 


S4M10000037E03 


Salmonella typhimurium 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


1 full length 

ORF 
Protein Seq 

MX? 


E3MI0000001A02 


8 


EFA10I409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000001A06 


9 


EFA100642 


4884 


EFAlc0041_pif56p 


10792 


E3M10000001B01 . 


10 


EFAI01409 


4934 


EFAIc0022_orf_llp 


10524 


E3M10000001B02 


11 


EFA100739 


4888 


EFAlc0022_orf_23p 


10537 


E3M10000001B02 


11 


EFA102549 


5000 


EFAlc0022^orf_24p 


10538 


E3M10000001B02 


11 


EFA102551 


5001 


EFAlc0022__orf_25p 


10539 


E3M10000001B05 


12 


EFA101165 


4922 


EFAlc0022_oif_8p 


10559 


E3M10000001B06 


13 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000001B08 


14 


EFA100642 


4884 


EFAIc004I_prf_56p 


10792 


E3M10000001B10 


15 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3MI0000001C02 


16 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000001C09 


17 


EFA103021 


5015 


EFAic0030_orfJ6p 


10612 


E3M10000001D02 


18 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000001D04 


19 


EFAI00742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000001D04 


19 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000001D04 


19 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000001D05 


20 


EFA1 00955 


4902 


EFAlc0022_orf28p 


10542 


E3M10000001D05 


20 


EFA100978 


4904 


EFAlc0022_orf27p 


10541 


E3M10000001D09 


21 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000001D09 


21 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000001E01 


22 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000001E01 


22 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000001E02 


23 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000001E03 


24 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1O000001EO3 


24 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M1000000IE04 


25 


EFA100642 


4884 


EFAlc004i__orf_56p 


10792 


E3M10000001E08 


26 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000001E09 


27 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000001E09 


27 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000001F02 


28 


EFA1 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000001F04 


29 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M1000000JF06 


30 


EFA3 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001F07 


31 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3MI0000001G02 


32 


EFA301409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000001G03 


33 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M1O000001G03 


33 


EFA100211 


4871 


EFAlc0022_orfJ0p 


10523 


E3M10000001G04 


34 


EFA101165 


4922 


EFAlc0022_orfJp 


10559 


E3M10000001G05 


35 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000001H02 


36 


EFA10254I 


4998 


EFAlc0028_prfJp 


10602 


E3M10000001H03 


37 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M1OO00O01HO3 


37 


EFA100211 


4871 j 


EFAIc0022_orfJ0p 


10523 


E3M1 000000 1H04 


38 


EFA100742 


4891 j 


EFAlc0022_orf20p 


10534 


E3M10000001H04 


38 


EFA101417 


4942 3 


£FAlc0022_orfJ8p 


10531 


E3M10000001H04 


38 


EFA102554 


5002 ] 


SFAlc0022_orfJ9p 


10532 


E3M10000004A04 


39 


EFA101417 


4942 ] 


EFAlc0022_orfJ8p 


10531 


E3M10000004A04 


39 


EFA102554 


5002 ] 


EFAlc0022_orfJ9p 


10532 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ED 


E3MI0000004C03 


40 


EFA1 00478 


4880 


EFAlcO012 orf 2n 

X-/X iT. 1 V/l/ly i. >i VI X IV 


i n/iozr 
JU4oO 


E3M10000004D01 


41 .. 


EFA101412 


4937 


EFAlc0022 orf 14d 


lUDZ/ 


E3M10000004D01 


41 


EFA101413 


4938 


#N/A 


fflN/A 


E3M10000004D0I 


41 


EFA101414 


4939 


EFA1c0022 orf 15n 


1 ACOO 

lUDZo 


E3M10000004D02 


42 


EFA102022 


4974 


FFAlcO044 orf lOfin 




E3M10000004D02 


42 


EFA102023 


4975 


EFA1c0044 orf 107n 


1 0RR9 


E3M10000004D10 


43 


EFA101162 


4919 


EFAlcO022 orf 5r> 


1055^ 


E3M10000004D10 


43 


EFA101163 


4920 


FFA1r0099 orf 6n 

xjx /A.l^Wx>^< VIA vvjJ 


1 05^7 


E3M1O0000O4E11 


44 


EFA101086 


4910 


FFA1c0040 orf 90n 


IU /Oj 


E3M10O00004FO8 


45 


EFA 109549 


5000 


FFA 1 r0099 orf 94n 




E3M10000004F08 


45 


EFA1 02551 


5001 


FFA1r0099 orf 95n 




E3M10000004F10 


46 


EFA 101086 


4910 


FFA1r0040 nrf 90n 


1U/0j 


E3M10000004G01 


47 


EFA 103 021 


5015 


FFA1r0030 orf \f\n 


10^10 
I volZ 


E3M10000004H11 


48 


EFA 109549 

X-/X £X-X \J ~*~J* J 


5000 


FFA 1 r*0099 nrf 94n 

xjF £\.k\AJ\JJL£, UII ^T-p 




E3M10000004H11 

JU J 1» JL 1 V vv W v t! 1 A ft 


48 


FFA 109551 

IjlAI V7 1 J I 


5001 


FFA1p0099 nrf 95n 




E3M10000005A07 


49 


EFA 102541 


4998 


FFA1rO09R nrf 3n 


1 uouz 


E3M10000005B01 


50 


FFA101414 

xjx n wiiii 




FFA1p0099 nrf 1 5n 




E3M10000005B01 


50 


EFA101415 


4940 


FFA1r0099 nrf Ifin 


1 ftOQ 


E3M10000005B08 


51 


FFA 109 549 


5000 


FFA1r0099 nrf 94n 


i n^QQ 


E3M1000OO05BO8 


51 


FFA109551 


5001 

J\J\J I 


FFA1/*0099 r^rf 95r> 


1 O^IQ 

lUDiy , 


E3M10000005C01 


52 


FFA 103091 


SOI 5 


cr /\ i cvuj) u_orr_i op 


lL/OiZ 


E3MI0000005C03 


53 


FFA 109541 


499R 
lyyo 




1f\rfC07 

lUoUZ 


E3M10000005C04 


54 


FFA 1 09 1 86 


40ft 1 


FFA1^00A5 nrf QAn 




E3M10000005C04 


54 


FFA 109453 


4093 


PFA1r»0fiA5 rxrf OAln 


1 C\Q1 1 


E3M10000005C04 


54 


FFA 109798 


5006 


FFA1^0045 r\rf 01n 


iuy4o 


E3M1OO00O05DO3 


55 


EFA 109 54 1 


499ft 


FFA1r009R r»rf 3n 

C/I /\ l UV/U^O UI 1 ->p 


10^09 


E3M10000005D04 


56 


FFA 103021 


5015 


FFA1p0030 nrf Ifin 
E»r rv I twju Ul I I op 


1 0619 


E3M10OO0O05D1O 


57 


FFA 102549 


5000 


FFA1r0099 nrf 94n 
C/x r\i\AJ\JZt^ UII Jt*rp 


1053R 


E3M1O00OOO5D1O 


57 


FFA 102551 


5001 


FFA1r0099 nrf 95n 


10530 


E3M30000005E01 


58 


EFA 102549 


5000 


FFA 1 r0099 nrf 94n 


10535* 
Iv/jJO 


E3M10000005E01 


58 


FFA 109551 


5001 


FFA1r0099 nrf 95 n 

OJTjtVI tUv-iZ. UII ^jp 


10530 


E3M10000005E02 


59 


FFA 1 09549 


5000 


FFA1r*0099 nrf 94n 


1053ft 


E3M1O000005EO2 


59 


EFA 102551 


5001 


FFA1r0099 orf 95n 


10530 


E3M1OO00005EO3 


60 


EFA 10254 1 

X_»X jT». X Vx. -J* X 


4998 


FFA1r009R nrf 3n 


10n09 


E3M1O000005E08 


61 


EFA101403 

J_ iX il. i\J X 7VJ 


4939 


FFA1r0O33 nrf 54n 


10nn9 


E3M10000005F07 


62 


EFA 103021 


5015 


RFAlc0030 orf 16n 


10612 


E3M10000005F10 


63 


EFA3 02549 


5000 


EFAlc0022 orf ^4o 


10538 


E3M10000005F1O 


63 


EFA1 02551 

X-SX A X 1 \J A~-+J mJ 1 


5001 


EFAlc0022 orf 25n 


10539 


E3M10000005G05 


64 


EFA 3 02549 


5000 


EFAlc0029 orf 24n 

xjx AiwubM vii ^ < ty 


10538 


E3M10000005G05 


64 


EFA 102551 


5001 


EFAlc0022 orf 25o 


10539 


E3M10000005H04 


65 


EFA 103021 


5015 


EFAlc0030 orf 16n 


10612 


E3M10000006B03 


66 


EFA101162 


4919 


EFAlc0092 orf 5n 


10555 


E3M10000006B03 


66 


EFA101163 


4920 


EFAlc002^ orf 6d 

XVX XJk X vv V*p » * ul JL V-» L/ 


10557 


E3M10000006C01 


67 


EFA101416 


4941 


EFAlc0029 orf 17n 

XjX A 1 \^\J\J^^ Wl X a / 17 


10530 

1 vJJv 


E3MI0000006CO1 


67 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000006C12 


68 


EFA1 02549 


5000 


EFAlc0022_prf_24p 


10538 


E3M10000006C12 


68 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000006D03 


69 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 
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E3M10000006D03 


69 


EFA101417 


4942 


EFAlc0022j)rfJ8p 


10531 


E3M10000006E1 1 


70 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000006E11 


70 


EFA 102542 


4999 


EFAlc0028_orf4p 


10603 


E3M10000006F04 


71 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000006F04 


71 


EFA 102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000006G04 


72 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000006G04 


72 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000006G12 


73 


EFA101162 


4919 


EFAlc0022_prf_5p 


10555 


E3M10000006G12 


73 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 — 


E3M10000006H09 


74 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000007A02 


75 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007A02 


75 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000007B02 


76 


EFAI0I162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007B02 


76 


EFA101163 


4920 


EFAlc0022_oif6p 


10557 


E3M10000007B03 


77 


EFA101162 


4919 


EFAlc0022_oif5p 


10555 


E3M10000007B03 


77 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007C03 


78 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000007C03 


78 


EFA101417 


4942 


EFAIc0022_orfJ8p 


10531 


E3M10000007C04 


79 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3MI0000007D03 


80 


EFAI01162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007D03 


80 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M1OOOO007EO5 


81 


EFA100742 


4891 


EFAlc0022_orf20p 


10534 


E3M10000007E05 


81 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M1OO00007EO5 


81 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000007F01 


82 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007FOI 


82 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000007F06 


83 


EFA101162 


4919 


EFAlc0022_oif5p 


10555 


E3M10000007F06 


83 


EFA101163 


4920 


EFAlc0022_prf_6p 


10557 


E3M10000007G01 


84 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007G01 


84 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000008CO3 


85 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000008CO8 


86 


EFA101536 


4946 


EFAlc0042_orf_46p 


10823 


E3M10000008C09 


87 


EFAI01410 


4935 


EFAlc0022_prfJ2p 


10525 


E3M10000008D08 


88 


EFA102501 


4994 


EFAic0031_orf35p 


10626 


E3M10000008E02 


89 


EFA100783 


4895 


EFAlc0042_orf_141p 


10811 


E3M10000008G05 


90 ] 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000008GO5 


90 ] 


EFA101163 


4920 ] 


EFAlc0022_orf6p 


10557 


E3M10000008G09 


91 3 


5FA 103021 


5015 ] 


SFAlc0030_prfJ6p 


10612 


E3M10000008G09 


91 1 


3FA103038 


5017 ] 


SFAlc0030_orfJ7p 


10613 


E3M10000008H02 


92 J 


EFA101695 


4954 ] 


}FAlc0031_orf6p 


10629 


E3M10000009C07 


93 I 


5FA103508 


5029 I 


iFAlc0033_oif95p 


10672 


E3M100000O9CO9 


94 I 


3FA100870 


4899 1 


£FAlc0031_orf_36p 


10627 


E3M10000009D01 


95 I 


iFA101410 I 


4935 I 


iFAlc0022_orf_12p 


10525 


E3MIOOOG009E02 


96 f 


SFAIOI410 


4935 f 


>FAlc0022_orf_12p 


10525 


E3MI0000009E02 


96 E 


:FA1014U 


4936 " I 


iFAlc0022_orfJ3p 


10526 


E3M10000009EO3 






4917 I 


:FAlc0022_orfJp 


10549 


E3M10000009E05 


98 E 


:FA102501 i 


4994 I 


:FAlc0031_orfJ5p 


10626 


E3M10000009G02 


99 E 


JFA102501 


4994 E 


)FAlc0031_orf_35p 


10626 
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m 


E3M10000010C08 


100 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000010D05 


101 


EFA100757 


4894 


EFAlc0044_orf_27p 


10897 


E3M10000010F01 


102 


EFA 102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M100000I0G05 


103 


EFA101164 


4921 


EFAIc0022_orf7p 


10558 


E3M10000010G07 


104 


EFA101165 


4922 


EFAlc0022__orf_8p 


10559 


E3M10000010G09 


105 


EFA 103571 


5030 


EFAlc0044j3rfJ01p 


10879 


E3M10000010G10 


106 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000010H02 


107 


EFA100194 


4868 


EFAlc0022_orf_26p 


10540 


E3M 1000001 1A09 


108 


EFA103038 


5017 


EFAlc0030_prf_17p 


10613 


E3M100000I1B03 


109 


EFA102091 


4977 


EFAIc00I0_prf_3p 


10481 


E3M10000011B09 


110 


EFA102501 


4994 


EFAlc003I_orf_35p 


10626 


E3M10000011C07 


111 


EFA10I790 


4959 


EFAlc0042_orf_lllp 


10803 


E3M10000011D03 


112 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3MI0000011D03 


112 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000011H02 


113 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000011H05 


114 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000012B01 


115 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000012B02 


116 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000012B07 


117 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000012B07 


117 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000012B07 


117 


EFA101412 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000012B08 


118 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000012C01 


119 


EFA100642 


4884 


EFAlc0041_prf_56p 


10792 


E3M10000012D10 


120 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000012E08 


121 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000012F05 


122 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000012F06 


123 


EFA101409 


4934 


EFAlc0022 > _orf_llp 


10524 


E3M10000012F07 


124 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000012F07 


124 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000012F10 


125 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000012F10 


125 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000012G02 


126 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000012G07 


127 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000012G07 


127 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000013A06 


128 


EFA101159 


4916 


EFAlc0022_prf2p 


10543 


E3M10000013A07 


129 


EFA101160 


4917 


EFAlc0022_orfJp 


10549 


E3M10000013C05 


130 


EFA101160 


4917 


EFAlc0022_prf3p 


10549 


E3M10000013C05 


130 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000013D02 


131 


EFA101160 


4917 


EFAlc0022_orfJp 


10549 


E3M10000013D08 


132 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000013D10 


133 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000013D10 


133 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000013E02 


134 


EFA100642 


4884 


EFAlc0041_prf_56p 


10792 


E3M10000013E08 


135 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000013F05 


136 


EFA102541 


4998 


EFAlc0028_prf3p 


10602 


E3M10000013F12 


137 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000013F12 


137 


EFA101165 


4922 


EFAlc0022_orf8p 


10559 


E3M10000013G10 


138 


EFA1 03062 


5019 


EFAlc0030_orf_19p 


10615 
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E3M100000I3H03 


139 


EFA101412 


4937 


EFAlc0022_orf 14p 




E3M10000013H05 


140 


EFA101163 


4920 


EFAlc0022 orf 6p 


1UOD/ 


E3M10000013H10 


141 


EFA101164 


4921 


EFAlc0022 orf 7p 


i o^^c 


E3M10000014B12 


142 


EFA1 00739 


4888 


EFAlc0022_orf 23p 


lUjJ / 


E3M10000014B12 


142 


EFA102549 


5000 


EFAlc0022 orf 24p 




E3M10000014B12 


142 


EFA102551 


5001 


EFAlc0022_orf 25p 


IVJOy 


E3M10000014E12 


143 


EFAI01409 


4934 


EFAlc0022_orfJlp 


10.S94 


E3M10000014E12 


143 


EFAI01410 


4935 


EFAlc0022_orf 12p 




E3M10000014G09 


144 


EFA 100991 


4905 


EFAlc0035_orf 60p 


lUOol 


E3M10000014G09 


144 


EFA103033 


5016 


EFAlc0035 orf 60p 


lUOoJ 


E3M10000015B04 


145 


EFA 100065 


4863 


EFAlc0042 orf 14p 


JOQ1 1 
I I/O 1 J 


E3M10000015B12 


146 


EFA101162 


4919 


EFAlc0022 orf 5p 


IUjDj 


E3M10000015EI2 


147 


EFA300210 


4870 


EFAlc0022 orf 9n 


IVJOi) 


E3M10000015E12 


147 


EFA100211 


4871 


EFAlcO022 orf lfln 


iUJZJ 


E3M10000016A03 


148 


EFA101753 


4957 


EFAlc0022 orf 50p 




E3M100Q0016A04 


149 


EFA101409 


4934 


EFAlc0022 orf lip 




E3M10000016CII 


150 


EFA10II63 


4920 


EFAlc0022 orf 6p 


1UDD/ 


E3M10000016C11 


150 


EFA101164 


4921 


EFAlc0022 orf 7p 


IUDjo 


E3M1 00000 16D03 


151 


EFA1 02774 


5009 


EFAlc0044 orf 25n 


1 acq/: 


E3MI0000016F06 


152 


EFA102205 


4983 


EFAlc0041 orf 11Sn 


i 1 07£0 


E3M10000016F10 


153 


EFA101410 


4935 


EFAlc00^2 orf 12n 


llDZj 


E3M10000016F10 


153 


EFA101411 


4936 


EFAlc0022 orf tin 


lUOZo 


E3M10000016H05 


154 


EFA101160 


4917 


EFAlc0022 orf 3n 




E3M10000016H10 


155 


EFA101409 


4934 


EFAlc0022 orf 1 In 




E3M10000017A09 


156 


EFA101161 


4918 


EFAlc0022 orf 4n 


1 0^<1 


E3M10000017A09 


156 


EFA101162 


4919 


EFAlc0022 orf 5p 




E3M10000017D09 


157 


EFA101412 


4937 


EFAlc0022 orf 14p 


IVDZ / 


E3M 1000001 8 A07 


158 


EFA102091 


4977 


EFAlcOOlO orf 3p 


1 0481 


E3M10000018C02 


159 


EFA1 00642 


4884 


EFAlc0041 orf 56p 


10709 


E3M10000018E01 


160 


EFA 103 021 


5015 


EFAlc0030 orf 16p 




E3M10000018G09 


161 


EFA101583 


4949 


EFAlc0026 orf 23p 




E3M10000018H06 


162 


EFA101417 


4942 


EFAlc0022 orf 18p 


in*n 1 


E3M10000019B06 


163 


EFA100151 


4864 


EFAlc0021 orf 14p 


1UJ JO 


E3M10000019D02 


164 


EFA102022 


4974 


EFAlc0044 orf 106p 


iuoo 1 


E3M10000019E03 


165 ] 


EFA100870 


4899 


EFAlc0031 orf 36p 


1 \JvJZ. 1 


E3M10000019E03 


165 ] 


EFA 102502 


4995 3 


EFAlc0031 orf 36p 




E3MI0000019E04 


166 ] 


SFA102501 


4994 ] 


5FAlc0031_orf_35p 


10626 


E3M10000020G04 


167 ] 


EFA100870 


4899 1 


iFAlc0031_prf 36p 


10627 


E3MI0000020G04 


167 1 


2FA102502 


4995 1 


iFAlc0031_orf_36p 


10627 


E3MI0000020H05 


168 I 


EFA 1 03038 


5017 I 


iFAlc0030_orf_17p 


10613 


E3M10000021A08 


169 I 


1FA101162 


4919 I 


iFAlc0022_orf_5p 


10555 " 


E3M10000021A08 


169 f 


EFA101163 


4920 I 


iFAlc0022_orf6p 


10557 


E3M10000021A11 


170 I 


SFA101417 


4942 I 


£FAlc0022_orf 18p 




E3M10000021B10 


171 I 


JFA101163 


4920 I 


>FAlc0022_orf6p 


10557 


E3M10000021C03 


172 E 


:FA102501 


4994 E 


;FAlc0031_orf_35p 


10626 


E3M10000021C04 


173 E 


:faioii6i 


4918 E 


;FAlc0022_orf4p 


10551 


E3M10000021C08 


174 E 


;faioii6o 


4917 E 


,FAlc0022_prf_3p 


10549 


E3M10000021D04 


175 E 


,FA1 00870 


4899 E 


JFAlc0031_orf_36p 


10627 
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E3M1 000002 1D04 


175 


EFA 109502 


4Q0S 
*tyyj 


FFA 1 rOOT 1 nrf 16n 


10627 


E3M10000021E10 


176 


EFA 1 00704 


4887 

TOO / 


PPA l^AAIA nrf An 


10482 


E3M1 0000021 G04 


177 


FFA1000SS 


4.009 

T^UZ 


Iir/iJ cuuzz_on ZtSp 


10542 


E3M10000021GI0 


178 


FFA 1 00642 


4884 

tOOt 


PPA1/»AA41 nrf *6rs 

xir /i i cuu4 i_on_jop 


10792 


E3M10000021G11 


179 


FFA 101 161 

A->A A lull UJ 


4-090 


PFA1^AA07 rtt-f 
JDr/vicwZZ_Ori op 


10557 


E3M1 0000021 HI 1 


180 


FFA 101 161 


4090 


jbr a i cuuzz_on_op 


10557 


E3M10000022A04 


181 


FFA 101 410 


401S 


PT7A1^AA07 rtt-f n n 
Jtir /V 1 CUUZZ_0FT_ 1 zp 


10525 


E3M10000022A11 


182 


FFA 101417 


4.Q4.7 
t^tZ 


PPA1<^AAOO n-rf tQn 

Jbr a i cuuzz_orr_ l op 


10531 


E3M10000022B04 


183 


FFA101410 


401 S 


PPA1r-AA07 rvi-f 1 0n 

Jir /v i cuuzz_on__ l zp 


10525 


E3M10000022B05 


184 


FFA101410 


4.01 S 


lir A 1 CUUZZ_0IT_ 1 zp 


10525 


E3M10000022B05 


184 

iot 


FFA 10141 1 


4.016 


Jbr A l cuuzz_ort_ I jp 


10526 


E3 M 1 0000022B07 


IRS 


FFA101S71 




iir A 1 CUU44_ori 1 U I p 


10879 


E3M 1 0000022C05 


186 


FFA 101 160 


A0 17 


PPA1r»AAOO nt*P 1 »-i 

trAicuuzz_ori_jp 


10549 


eimi ooooo99ros 


1R6 


FFA 101 161 


T?l0 


CT? A 1 /%AAOO <4 — 

jiJr A 1 CUUZZ_ort_4p 


10551 


F1M 1 0000099C06 




W A 100078 


4y\J4 


Jbr A l cuu2z_orr_z7p 


10541 


E3M 1 0000029C09 


1RR 

1 OO 


FFA 101 169 


47 iy 


crAicuuzz_orr_!>p 


10555 


E3 M 1 00000^2D04 


x oy 


FFA101419 


4Q17 

T^J / 


PPAIoAAOO rt»-f t An. 

cr A lC\JUZz_ori_l 4p 


10527 


F1M1 0000099FOS 


1Q0 


PPA 1 A7-5A1 
JbrAll/ZjUl 


4W4 


CCA InrtAII <)f„ 

Jbr AlcUOi l_ortJ35p 


10626 


E1M 1 0000099F06 

JJJXV1 1 VUvWMl UU 


101 


FFA101 161 


AQ1Q 


jbr A I cuuzZ_ort_4p 


10551 


F1M1 0000099F06 


101 
iyi 


urAiui 10Z 


4V1V 


br A 1 cU0zz_ort_5p 


10555 


fimi ooooo99fox 


109 


CpA ! A1A1 A 

Jbr Aiui4iu 


4yJD 


br A 1 c002z__ort_l 2p 


10525 


F1M1 0000099O09 


101 


PPA 1 A mOO 
ErA 1V/1 UZZ 


4VUo 


CCA 1 „ A A /I O ^fu» . 

br A 1 c0043_orf_69p 


10875 


F1M 1 0000099O 1 9 


1QA 

iy** 


bJrAlUU/U4 


4587 


EFA 1 cOO 1 0_orf_4p 


10482 


F1M 1 0000091 A 01 


ios 


CC A 1 A1 /J 1 Q 

brAlU141 J 


4yjo 


41XT / A 

#N/A 


#N/A 


F1M 1 0000091 A 06 


1Q6 
iyo 


brAlUUV/o 


/fAAy< 

4V04 


br Al c0022_orr_27p 


10541 


El M 1 0000091 A 07 


107 
iy f 


FPA 109S09 
lir A1UZ.JUZ 


4yyj 


br A 1 cUUo l^ort_p op 


10627 


F1 Ml 0000091 A 00 


108 


PR A 1 AA7AA 
Jbr AlUU /U4 


4oo / 


br A 1 cUO 1 0_orr_4p 


10482 


E1M1 0000091R09 


100 


CCA 1 A1 1 <0 

Jbr Aim l jy 


4y lb 


brAicUUZZ^ort^zp 


10543 


E3M1 0000091R09 


100 


FFA 101 160 


4yl / 


br ai cuuzz^_ori_jp 


10549 


E3 M 1 0000023B06 


900 


FFA 109S41 


4QQQ 


PPAI/^AAOQ s\**P In 

br A 1 cuuzi>_ori_ip 


10602 


E1iVn0000021C01 


901 


FFA 101400 


4yj4 


CP A 1 /•An')') 11n 

br a 1 cuuzz_ori_i J p 


10524 


E3 M 1 0000023C03 


901 


FFA101410 




PPA1r«AATl y-wt-P 1 Or* 

br A 1 CUUZZ_01T_ I zp 


10525 


F1 !Vf 1 0000091C04 


909 

ZvZ 


FFA 109S41 


4yyo 


CCAInAAOO -.-^f 0^ 

brAlcUUzo_ort_ip 


10602 


E3M1 0000021C06 


901 


FFA101411 


4yjo 


ffJN/A 


4fK1 1 A 

ffN/A 


E3M 1 0000023C08 


204. 


FFA1000SS 


40 AO 


PPA1r»AAOO />rf OQ« 

br a 1 cuuzz^_ori__zop 


1UD4Z 


E3M 1 0000023 C09 


90S 

*A/J 


FFA 101 ISO 
rur f\L\j a ijy 


*\y id 


PPA1r»AAOO /~>»-f 0« 

br a 1 cuuzz_on_zp 


1 n</n 


E3MI0000023C09 


205 


FFA 101 160 


4017 


PPA1rAA99 nrf 7r\ 

lirAicuuzz on jp 




E3M10000023D02 


206 


FFA 109 S01 


4004 

H7yH 


FFAIrOOIl nrf ^^n 


1 A£76 
IU0Z0 


E3M10000023D04 


207 


FFA 101 160 

X-iL A lull UV 


4017 


PPAlr>AA97 nrf 1r» 

lirAicouzz on^_jp 




E3M10000023D10 


208 


EFA10I413 


4018 


fflN/A 


ir IN/ A 


E3M10000023E04 


209 


FFA101412 


4017 


FPA1rA099 nrf 14n 
iir a 1 LOozz_ori_ 1 4-p 


1U0Z/ 


E3M10000023E07 


210 


EFA 101 162 


4919 


FFAlr0099 nrf Sn 


1U JD J 


E3M10000023E09 


211 


EFA 102501 


4004 


FPAIrOOII nrf 3Sn 


lUOZO 


E3M10000023F02 


212 


FFA101412 


40*^7 


PPA 1WV>99 nrf 14r» 

cr a I cwzz__on_ 1 4p 


1 Af-17 


E3M10000023F10 


213 


EFA 102551 


5001 


EFAlc0022 orf 25p 


10539 


E3M10000023G02 


214 


EFAI01160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000023G04 


215 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000023G10 


216 


EFA101411 


4936 


EFAlc0022_orfll3p 


10526 
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Gene SeqID 
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ID 


E3M10000023H08 


217 


EFA102502 


4995 


EFAlc0031_orf_36p 


10697 


E3M10000024A03 


218 


EFA103163 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000024A04 


219 


EFA102006 


4973 


EFAlc0025_orf_17p 


105R0 


E3M10000024A08 


220 


EFA101160 


4917 


EFAlc0022_orf_3p 


1054Q 


E3M10000024A08 


220 


EFA10I16I 


4918 


EFAlc0022_orf_4p 


10551 


E3M1O000O24CO6 


221 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000025A06 


222 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3MI0000025B01 


223 


EFA100194 


4868 


EFAlc0022_orf 26p 


10540 


E3M10000025B01 


223 


EFA1 00978 


4904 


EFAIc0022_orf_27p 


10541 


E3M1O000025BO3 


224 


EFA10141I 


4936 


EFAlc0022_orf_13p 


10526 


E3M1O000O25B03 


224 


EFA101412 


4937 


EFAlc0022 orf 14p 


10597 


E3M10000025B05 


225 


EFA1 00978 


4904 


EFAlc0022_orf 27p 


10541 


E3M10000025B10 


226 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000025C01 


227 


EFA1 02502 


4995 


EFAlc0031 orf 36p 


10697 


E3M10000025C04 


228 


EFA101159 


4916 


EFAlc0022 orf 2p 


10543 


E3M10000025C05 


229 


EFA302549 


5000 


EFAlc0022 orf 24p 


io5^k 


E3M10000025C05 


229 


EFA1 02551 


5001 


EFAlc0022 orf 25p 


io5^q i 


E3M10000025C07 


230 


EFA100642 


4884 


EFAlc0041 orf 56p 


10709 


E3M10000025C08 


231 


EFA 100870 


4899 


EFAlc0031 orf 36p 




E3M10000025C08 


231 


EFA 102502 


4995 


EFA lc003l orf 36p 


10697 


E3M10000025C09 


232 


EFA102501 


4994 


EFAlc0031 orf 35p 


10696 


E3M1O000O25C11 


233 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000025D01 


234 


EFA101160 


4917 


EFAlc0022 orf 3p 


1054Q 


E3M10000025D01 


234 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 


E3M10000025D10 


235 


EFA102501 


4994 


EFAlc0031 orf 35p 


10696 


E3M10000025E07 


236 


EFA101165 


4922 


EFAlc0022 orf 8p 


1055Q 


E3M10000025E08 


237 


EFA100955 


4902 


EFAlc0022 orf 28p 


1054? 


E3M10000025E12 


238 


EFA1 02728 


5006 


EFAlc0045 orf 93p 


10948 


E3M1OO00025FO4 


239 


EFA101I60 


4917 


EFAlc0022_orf 3p 




E3M10000025F04 


239 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 


E3M10000025F06 


240 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000025F06 


240 


EFA101411 


4936 


EFAlc0022 orf 13p 


10526 


E3M10000025F06 


240 


EFA101412 


4937 


EFAlc0022 orf 14p 


10527 


E3M10000025F08 


241 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000025F09 


242 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3MI0000025F10 


243 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000025F11 


244 ] 


EFA100955 


4902 ] 


SFAlc0022_orf28p 


10542 


E3M10000025F12 


245 3 


EFA101163 


4920 ] 


EFAlc0022_orf_6p 


10557 


E3M10000025G02 


246 ] 


SFA101164 


4921 ] 


EFAlc0022_orf_7p 


10558 


E3M1O000O25GO7 


247 ] 


2FA101159 


4916 j 


5FAlc0022_orf_2p 


10543 


E3M10000025G09 


248 1 


EFA102185 


4980 ] 


2FAlc0045_orf_95p 


10950 


E3M10000027A02 


249 I 


SFA101416 


4941 I 


iFAlc0022_orf_17p 


10530 


E3M10000027A07 


250 I 


2FA101160 


4917 I 


iFAlc0022__orfJp 


10549 


E3M10000027A09 


251 I 


5FA103413 


4938 


#N/A 


#N/A 


E3MI0000027A09 


251 f 


iFA1014I4 


4939 I 


SFAlc0022_orfJ5p 


10528 


E3M10000027B07 


252 I 


SFA101163 


4920 I 


iFAlc0022_orf€p 


10557 


E3M10000027B08 


253 f 


SFA101160 


4917 f 


;FAlc0022_orfJp 


10549 


E3M10000027B09 


254 E 


:FA100870 


4899 E 


;FAlc0031_orf_36p 


10627 
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SeqID 
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1 Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000027B09 


254 


EFA 102502 


4995 


EFAlc0031_orf_36p 


10677 

1 \J\JjZ, 1 


E3M10000027C02 


255 


EFA103062 


5019 


EFAlc0030_orfJ9p 


1061S 

lUOl J 


E3M10000027C03 


256 


EFA101160 


4917 


EFAlc0022j3if3p 




E3M10000027C08 


257 


EFA101165 


4922 


EFAlc0022_orf_8p 


IUJJ7 


E3M10000027D03 


258 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000027D03 


258 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000027D05 


259 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000027DOS 


260 


EFA103504 


5028 


EFAlc0033_orf 94p 


10671 


E3M10000027D10 


261 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000027G01 


262 


EFA102186 


4981 


EFAlc0045_orf 94p 


10949 


E3M10000027G08 


263 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000027H04 


264 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000027H07 


265 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000027H07 


265 


EFA101162 


4919 


EFAlc0022 orf 5p 


I UJJJ 


E3M10000028A02 


266 


EFA102554 


5002 


EFAlc0022 orf 19p 




E3M10000028A03 


267 


EFA102551 


5001 


EFAlc0022 orf 25p 




E3M10000028A04 


268 


EFA101410 


4935 


EFAlc0022 orf 12p 




E3M10000028A04 


268 


EFA101411 


4936 


EFAlc0022 orf 13p 


10S76 
1 UJZO 


E3M10000028A05 


269 


EFA101080 


4909 


#N/A 


UK!/A 


E3M10000028A05 


269 


EFA102915 


5014 


EFAlc0032 orf 27p 




E3M10000028A06 


270 


EFA103210 


5022 


EFAlc0036 orf 119d 


ivOoo 


E3M10000028A08 


271 


EFA101424 


4943 


EFAlc0041 orf 39p 


1U / OH- 


E3M10000028A08 


271 


EFA101425 


4944 


EFAlc0041 orf 40n 


1 07SS 


E3M10000028B01 


272 


EFA 103021 


5015 


EFAlc0030 orf 16p 


10617 

XUOIZ 


E3M10000028B02 


273 


EFA102541 


4998 


EFAlc0028 orf 3p 


A uouz 


E3M10000028B02 


273 


EFA102542 


4999 


EFAlcO028 orf 4p 


10603 

l \JkjUJ 


E3M10000028B03 


274 


EFA101160 


4917 


EFAIc0022 orf 3p 




E3M10000028B04 


275 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 


E3M3000O028B05 


276 


EFA101424 


4943 


EFAlc0041_orf 39p 


10784 


E3MI0000028B05 


276 


EFA101425 


4944 


EFAlc004I_orf 40p 


10785 


E3MI0000028B06 


277 


EFA103038 


5017 


EFAlc0030 orf I7p 


10613 


E3M10000028B07 


278 


EFA101160 


4917 


EFAlc0022 orf 3p 


1054Q 

IUJT7 


E3M10000028B08 


279 


EFA101417 


4942 


EFAlcO022 orf 18p 


10531 


E3M10000028C01 


280 


EFA102541 


4998 


EFAlc0028_orf 3p 


10602 


E3M10000028C01 


280 


EFA102542 


4999 


EFAlc0028_orf4p 


10603 


E3M10000028C02 


281 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028C02 


281 


EFA102542 


4999 


EFAlc0028_prf_4p 


10603 


E3M10000028C04 


282 


EFA101322 


4927 


EFAlc0030_orf_57p 


10620 


E3M10000028C05 


283 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000028C06 


284 


EFA100151 


4864 ] 


EFAlc0021_prfJ4p 


10516 


E3M10000028C07 


285 J 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000028C08 


286 ] 


EFA102541 


4998 ] 


2FAlc0028_orf_3p 


10602 


E3M10000028C08 


286 ] 


BFA102542 


4999 1 


2FAlc0028_orf_4p 


10603 


E3M10000028D01 


287 3 


SFA100194 


4868 I 


iFAlc0022_orf_26p 


10540 


E3M10000028D01 


287 1 


BFA100978 


4904 I 


iFAlc0022_orf_27p 


10541 


E3M10000028D02 


288 


5FA101022 


4906 1 


iFAlc0043_orf_69p 


10875 


E3M10000028D05 


289 


5FA101080 


4909 


#N/A 


#N/A 


E3M10000028D06 


290 1 


iFA103021 


5015 I 


}FAlc0030_orfJ6p 


10612 
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Clone 
SeqED 


PathoSeq Locus 


Gene SeqDD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ED 


E3M10Q00028D08 


291 


EFA1 03268 


5023 


EFAlc0010_orf_lp 


1047Q 


E3M10000028E01 


292 


EFA101121 


4912 


EFAlc0036__orfJ 12p 


106R6 
1 voou 


E3MI0000028E04 


293 


EFA101370 


4931 


EFAlc0040_orfJ03p 


l07i# 


E3M10000028E07 


294 


EFA1 02541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000028F02 


295 


EFA101161 


4918 


EFAic0022_orf4p 


10551 


E3M10000028F03 


296 


EFA100742 


4891 


EFAlc0022_orf20p 




E3M10000028F03 


296 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000028F03 


296 


EFA 102554 


5002 


EFAlc0022_orfJ9p 




E3M10000028F04 


297 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000028F04 


297 


EFA10H64 


4921 


EFAlc0022_orf7p 


lvJJO 


E3M10000028F05 


298 


EFA100704 


4887 


EFAlc0010_orf4p 


104R9 


E3M10000028F06 


299~~ 


EFAI01I64 


4921 


EFAlc0022_prf_7p 


10558 


E3M10000028F07 


300 


EFA 100642 


4884 


EFAIc0041_orf56p 


1079? 


E3M10000028G05 


301 


EFA100704 


4887 


EFA Ic0010_orf4p 


104K9 


E3M10000028G06 


302 


EFA 100748 


4S92 


EFAlc0011_orfJ0p 


10481 


E3M10000028G07 


303 


EFA101410 


4935 


EFAlc0022 orf 12p 




E3M10000028G07 


303 


EFA101411 


4936 


EFAlc0022 orf 13p 


10576 


E3M10000028H04 


304 


EFA101409 


4934 


EFAlc0022 orf lip 


10574 


E3M10000028H07 


305 


EFA103062 


5019 


EFAlc0030_orfJ9p 




E3M10000029A02 


306 


EFA101160 


4917 


EFAlc0022 orf 3p 


1054Q 


E3M10000029A04 


307 


EFA100210 


4870 


EFAlc0022 orf 9p 


10560 


E3M10000029A05 


308 


EFA3 00642 


4884 


EFAlc0041 orf 56p 


1O709 


E3M10000029A10 


309 


EFA 10209 1 


4977 


EFAlcOOIO orf 3p 


10481 


E3M10000029A1J 


310 


EFA101413 


4938 


#N/A 




E3M10000029B01 


311 


EFA103295 


5024 


EFAlc0032 orf lp 


10611 

Jl UOjj 


E3M10000029B02 


312 


EFA101160 


4917 


EFAlc0022 orf 3p 


10540 


E3M10000029B05 


313 


EFA103038 


5017 


EFAlc0030_orf 17p 


10613 


E3M10000029B06 


314 


EFA100914 


4900 


EFAlc0024_orf 9p 


10579 


E3M10000029B08 


315 


EFA 102338 


4987 


EFAlc0032_orf_8p 


10651 


E3M10000029B11 


316 


EFA100397 


4877 


EFAlc0041_orf_148p 


10773 


E3M10000029B12 


317 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000029C01 


318 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000029C02 


319 


EFA 102788 


5011 


EFAlc0033_orf_41p 


10661 


E3M10000029C03 


320 


EFA102253 


4984 


EFAIc0038_orf_85p 


10727 


E3MI0000029C04 


321 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000029C05 


322 


EFA100399 


4878 J 


EFAlc0041__orf_104p 


10766 


E3M10000029C06 


323 ] 


EFA101414 


4939 ] 


EFAlc0022_orfJ5p 


10528 


E3M10000029C06 


323 J 


BFA101415 


4940 ] 


SFAlc0022_orfJ6p 


10529 


E3M10000029C07 


324 1 


3FA102352 


4990 ] 


2FAlc0032_orf_21p 


10635 


E3M10000029C07 


324 1 


SFA102353 


4991 ] 


5FAlc0032_orf_22p 


10636 


E3M10000029C08 


325 3 


3FA101868 


4966 1 


2FAlc0042_orf_69p 


10829 


E3M10000029C09 


326 I 


EFA101121 


4912 I 


SFAlc0036_orfJ12p 


10686 


E3M10000029C10 


327 I 


SFA102656 


5004 I 


iFAlc0039_orf_26p 


10734 


E3M10000029C12 


328 I 


1FA101121 


4912 I 


iFAlc0036_orf_112p 


10686 


E3M10000029D01 


329 I 


iFA101080 


4909 


#N/A 


#N/A 


E3M10000029D03 


330 I 


5FA101160 


4917 I 


;FAlc0022_orf_3p 


10549 


E3M10000029D04 


331 I 


iFA102656 


5004 I 


;FAlc0039_orf_26p 


10734 


E3M10000029D05 


332 I 


:FA100210 


4870 E 


;FAlc0022_orf_9p 


10560 
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ID 


E3M10000029D06 


333 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000029D06 


333 


EFAI01165 


4922 


EFAlc0022__prf_8p 


10^Q 


E3M10000029D08 


334 


EFA 102736 


5007 


EFAlc0022_prf60p 


10556 


E3M10000029D12 


335 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000029E01 


336 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000029E02 


337 


EFA 102051 


4976 


#N/A 


#N/A 


E3M10000029E03 


338 


EFA 102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000029E05 


339 


EFA 101 686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000029E07 


340 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000029E08 


341 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000029E09 


342 


EFA 102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000029E12 


343 


EFA100397 


4877 


EFA1 c0041_orf J 48p 


10773 


E3M10000029F01 


344 


EFA1 00023 


4862 


EFAlc0017_orfJp 


10505 


E3M10000029F05 


345 


EFA102503 


4996 


EFAlc0032_orf32p 


10643 


E3M10000029F06 


346 


EFA 101 795 


4962 


EFAlc0045_orfJ65p 


10922 


E3M10000029F09 


347 


EFA100689 


4886 


EFAlc0038 orf__54p 


10717 


E3M10000029F10 


348 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000029F11 


349 


EFA102541 


4998 


EFAlc0028_prf_3p 


10602 


E3M10000029F12 


350 


EFA102282 


4985 


EFAlc0038 orf 89p 


10729 


E3M10000029G01 


351 


EFA1 00394 


4876 


EFAlc0034 orf_6p 


10675 


E3M10000029G04 


352 


EFA102656 


5004 


EFAlc0039 orf 26p 


10714 

lv/ Jt 


E3M10000029G05 


353 


EFA102351 


4989 


EFAlc0032 orf 20p 


10634 


E3M10000029G07 


354 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3M10000029G08 


355 


EFA103571 


r 5030 


EFA1 c0044_orf_l Olp 


10879 


E3MI0000029G09 


356 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000029G10 


357 


EFA101797 


4963 


EFAlc0045_orfJ67p 


10924 


E3M10000029G11 


358 


EFA102006 


4973 


EFAlc0025_prfJ7p 


10580 


E3M10000029G12 


359 


EFA101541 


4948 


EFAlc0012_orf5p 


10488 


E3M10000029H02 


360 


EFA10I339 


4928 


EFAlc0040_orfJ3p 


10743 


E3M10000029H02 


360 


EFA101340 


4929 


EFAlc0040_orf_15p 


10745 


E3M10000029H04 


361 


EFA102352 


4990 


EFAlc0032_orf_21p 


10635 


E3M10000029H04 


361 


EFA102353 


4991 


EFAic0032j>rf_22p 


10636 


E3M10000029H05 


362 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000029H07 


363 


EFA100190 


4867 


EFAlc0010_prfJ2p 


10480 


E3M10000029H08 


364 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M10000029H11 


365 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000030A05 


366 


EFA1 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1O000O3OA08 


367 


EFA1 02351 


4989 


EFAlcO032j>rf_20p 


10634 


E3M10000030A09 


368 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000030A11 


369 


EFA 102736 


5007 


EFAlc0022_orf60p 


10556 


E3M10000030B03 


370 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000030B04 


371 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000030B05 


372 


EFA 102656 


5004 


EFAlc0039.orf.26p 


10734 


E3M10000030B06 


373 


EFA101162 


4919 


EFAlc0022_orfj5p 


10555 


E3M10000030B07 


374 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000030B08 


375 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000030B10 


376 


EFA102655 


5003 ] 


EFAlc0039_orf_25p 


10733 


E3M1O000O3OB11 


377 ] 


BFA101121 


4912 ] 


EFAlc0036_orfJ12p 


10686 
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37o 


EFA 102352 


4990 


EFAlc0032 orf 21p 


10635 


E3M1000on^ORi? 

ujiviiuv/UVUJUD i. Z. 

F^ A/f 1 oaaa A7 Arm 


J /o 


brA 102353 


4991 


EFAlc0032_orf_22p 


10636 


L-iJLvl IUUUUUjUv^Uj 

F^A/fi aaaaaqapa/i 


nA 

379 


EFA1 00151 


4864 


EFAlc002Lorf_14p 


10516 


jD.jIV1IUUUUUjUOU4 
F3A/f \f\Cif\r\f\nr\r' n 


O OA 

380 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


Ej ivi 1 UUUUU3 DC J z 
F^N/fl AAAAA^AriAo 


381 


~ EFA 102351 


4989 


EFAlc0032_orf_20p 


10634 


CjIVIIUUUUUjULJUz 

P"? A/f 1 aaaaa^ af*a-^ 


382 


EFA 102350 


4988 


EFAlc0032_orf_19p 


10632 


JCOIVI I UUUUU jUUyjj 
FIA/fJ AAAaaqat^ao 


383 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


J-ijlvi i UUUUU3UDUo 

F3A41 onnnA^AnAo 


384 


EFA102780 


5010 


EFAlc0045__orf_101p 


10908 


i-«^ivi i \J\JVV\Jj\JLs\jy 
F"3 A/f 1 AAAAA3 AT^ 1 A 


"5 Of 

385 


EFA 102780 


5010 


EFAlc0045_orfJ01p 


10908 


JCO iVI 1 UUUUU j UJJ 1 U 
F3 A/f] AAAAAQAPklo 


386 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


JZ/JlVi I UuUKjUj UD 1 Z 
F3A/f 1 AAAAA1APA1 


387 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


CD IVI I UUUUU oKjrXS 1 
F3A/f 1 AAAAAQAPA1 


388 


"EFA101410 


4935 


EFAlc0022_prfJ2p 


10525 


J_» j IVI 1 UUU UU3 UllU 1 
Ti'X \A 1 AAAaaiattao 


388 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


JC- j IVI 1 UUUUU J \JrAJJ. 
F3 A/f 1 AAAAA7 APA/t 


389 


EFA1 00329 


4875 


EFAlc0041_orf_35p 


10782 


Cj IVI I UUUUU j U.bU4 
P 3 A /I 1 AAA A A a o 


390 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


Cj IVI 1 UUUUU oVCaUq 
F^A/H AAAAaqacaa 


391 


EFAI01540 


4947 


iiFAIc0012_orf_4p 


10487 


xlJiVllUUUUuJUJbuy 
P*2 \A 1 AAAAAT At? i n 


392 


EFA103365 


5026 


EFAlc0022_orf_lp 


10533 


tj dni i uuuuo JOE I U 

F^A/f 1 AAAAA"2 APA 1 


393 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


JCr^ IVI 1 UUUUU JUr 1/ 1 
E "3 A/f 1 A A A A A O A t?A A 


394 


EFA1 02655 


5003 


EFAlc0039^orf_25p 


10733 


CjD M x UUUUU 3 Ur U4 

PQN/fl AAAAAQAUA/C 


395 


EFA101162 


4919 


EFAIc0022_orf_5p 


10555 


-tjj ivi i UUUUU 3Ur Uo 

P^A/fl AAAAAOACAT 


396 


EFA101162 


4919 


EFAlc0022_orf.5p 


10555 


rjj M J UUUUU J Ur U7 

P31V/T1 AAAAAOAr?i A 


397 


EFA1 02656 


5004 


EFAlc0039_orf26p 


10734 


eoM 1 UUUUU3Ur 1 U 
P*^/f 1 aaaaaoat?i "> 


398 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


xi^lVl iUUUUU3Ur 1 2 


399 


EFA102091 


4977 


BFAlcOOlO orf 3p 


10481 


COM i UUUUU3u(jU1 

P 1 A A 1 A A A A AO A z" -1 


400 


EFA1 02551 


5001 


tiFAlc0022 orf 25p 


10539 


JtioMlUUUUU3UOu3 
P ^ A/f 1 A A A A A i f\r* a /r 


401 


EFA 100023 


4862 


EFAlc0017_orfJp 


10505 


JCOIVI 1 UUUUUJUOUo 

F^A/tf 1 AAAAAQA/"* AO 


402 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


OIV1 I UUUUU3UOUo 

F1A/I1 AAAAAO AOAA 


403 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


B^M 1 UUUUU3UOU9 
F"lA/f 1 AAAAAIA/^ 1 1 1 


404 


EFA103210 


5022 


EFAlc0036_orf_119p 


106S8 


CiJLVl I UUUUU JUiJ iz 
* ^ A/f 1 A AA A AQ AU A*2 


405 


EFA 103504 


5028 


EFAlc0033_orf_94p 


10671 


JC? ivi i UUUUU 3UriU3 

F"? A/f 1 AAA AAQ AtJA/1 


406 


EFA101258 


4926 


EFAlc0045_orf_160p 


10918 


SZD IVI l UUUUU J UriU4 

F^A/f 1 AAAAAIAUA/C 


407 


EFA101121 


4912 


BFAlc0036^orf.ll2p 


10686 


EOIVI I UUUUU3UriUO 
P "3 A/f 1 AAAAA"3 AtJAT 


408 ] 


EFA101161 


4918 ] 


iFAlc0022 orf 4p 


10551 


■JCOIVl 1 UUUUU jUixU / 
P3 A/f 1 AAAAA1 ALTAO 


409 ] 


BFA101165 


4922 j 


iFAlc0022__orf_8p 


10559 


co ivi i uuuuu.? UriUo 
F1 A/f 1 AAAAAQ AT-T 1 A 


410 ] 


2FA102501 


4994 1 


iFAlc0031_orfJ5p 


10626 


JCOIVI I UUUUUJUxl J U 
FIA/fl AAAAA1APT1 1 


43 1 1 


EFA 102091 


4977 ] 


iFAlc0010_orf_3p 


10481 


J-.3IVI l UUUUU JUri i J 

F^A/fi oonnn^ i a no 


412 I 


iFA100615 


4881 I 


iFAlc0016_orf_29p 


10501 


F3 A/f1 AAAAA7 1 A (\C 


413 I 


iFA 102006 j 


4973 I 


iFAlc0025_orf_17p 


10580 


JCO IVI 1 UUUUU J I AUo 
F3A/H AAAAA3 1 Am 


414 I 


iFA100970 


4903 I 


iFAlc0044_orf_98p 


10906 


i-jJ IV 1 1 \J\J\J\J\J3 J /\{J i 

F^Miononn^i a Aft 


415 f 


sFA 102201 


4982 


#N/A 


#N/A 


i-i-Jlvi. I uUUUUj 1 rVUo 
F^AA1 AAAAAQ 1 T3AO 


A 1 £ T 

416 I 


^FA 100642 


4884 £ 


;FAlc0041_orf_56p 


10792 


e»j ivi l UUUUUJ 1 rJUZ 
F^A/f lODAAA^l RAQ 


417 E 


,FA 100289 


4872 E 


:FAlc0042_orf_139p 


10810 


J-fJiVI 1 UUUUUJ ijDUj 

fs mi onnnn^ i ra/i 


418 E 


,FA 100426 


4879 E 


,FAlc0036_orf_59p 


10702 


t-t-JiYx l\J\J\J\J\Jj 1 D\JH 


419 E 


FA 100394 


4876 E 


FAlc0034_orf_6p 


10675 


F^ A^ 1 finnAA^ i oao 

C/j ivii uuuuu j 1 dU" 


420 E 


FA102183 


4979 E 


FAlc0045_orf_97p 


10952 


E3M10000031B10 


421 E 


FA101253 




rAicUu43__orf 178p 


10852 


E3M10000031BU 


422 E 


FA100190 


4867 E 


FAlc0010_orf_2p 


10480 


E3M10000031B12 


423 E 


FA100642 


4884 E 


FAlc0041_orf_56p 


10792 
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E3 Ml 0000031 CO 1 


424 


EFA102736 


5007 


EFAIc0022_orf_60p 


10556 


E3M1 000003 1C04 


425 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000031C06 


426 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000031C10 


427 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000031C11 


428 


EFA101120 


4911 


EFAlc0036_prfJ13p 


10687 


E3M10000031C12 


429 


EFA100668 


4885 


EFAlc0035_orf_58p 


10679 


E3M 1 000003 1D03 


430 


EFA 102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M 1000003 1 D04 


431 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000031D08 


432 


EFA102503 


4996 


EFAlc0032_orf32p 


10643 


E3M10000031E03 


433 


EFA1 02501 


4994 


EFAlc003Lorf_35p 


10626 


E3M10000031E09 


434 


EFA102736 


5007 


EFAlc0022_orf60p 


10556 


E3M10000031F02 


435 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000031F02 


435 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000031F04 


436 


EFA101160 


4917 


EFAIc0022_orf3p 


10549 


E3M1 000003 1F07 


437 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M1O000031F09 


438 


EFA102764 


5008 


EFAlc0008_prf_3p 


10478 


E3M10000031F11 


439 


EFA102549 


5000 


EFAlc0022_orf24p 


10538 


E3M10000031FI1 


439 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


E3M10000031G03 


440 


EFA102655 


5003 


EFAlc0039_orfJ25p 


10733 


E3MI0000031G04 


441 


EFAI03571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000031G05 


442 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000031G06 


443 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000031G07 


444 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000031G08 


445 


EFA100295 


4873 


EFAlc0021__orfJ5p 


10517 


E3M10000031G11 


446 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000031H05 


447 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000031H06 


448 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 


E3M10000031H07 


449 


EFA103038 


5017 


EFAlc0030_prfJ7p 


10613 


E3M1 000003 1H08 


450 


EFA102736 


5007 


EFAlc0022_orf_60p 


10556 


E3M10000031H10 


451 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000031H11 


452 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000031H11 


452 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000032A02 


453 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000032A04 


454 


EFA101670 


4950 


EFAlc0019_orf_20p 


10511 


E3M10000032A06 


455 


EFA101022 


4906 


EFAlc0043_orf69p 


10875 


E3M10000032A07 


456 


EFA101670 


4950 


EFAlc0019_orf20p 


10511 


E3MJ0000032A08 


457 


EFA 100329 


4875 


EFAlc0041_orf_35p 


10782 


E3M10000032A09 


458 


EFA1 00394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000032A1O 


459 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000032A1I 


460 


EFA100642 


4884 


EFAIc0041_orf_56p 


10792 


E3M10000032A11 


460 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000032B03 


461 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3MI0000032B04 


462 


EFA 10209 1 


4977 


EFAlc0010_prf_3p 


10481 


E3M10000032B07 


463 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000032B08 


464 


EFA102698 


5005 


EFAlc0045_orfJ15p 


10909 


E3M10000032B09 


465 


EFA1 02051 


4976 


#N/A 


#N/A 


E3M10000032B11 


466 


EFA102091 


4977 


EFAlc0010_oif_3p 


10481 


E3M10000032B12 


467 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 
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E3M10000032C01 


468 


EFA103062 


5019 


EFAlc0030_orf_19p 


1061S 


E3M10000032C02 


469 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000032C03 


470 


EFA103348 


5025 


EFAlc0043 orf 67p 


10873 


E3M10000032C04 


471 


EFA101163 


4920 


EFAlc0022_prf6p 


10S57 


E3M10000032C06 


472 


EFA101150 


| 4915 


EFAlc0038_orf 57p 


i\j f iy 


E3M10000032C09 


473 


EFAI00740 


4889 


EFAlc0022_orf_22p 


10536 


E3MI0000032C1I 


474 


EFAI02501 


4994 


EFAlc003I_prf 35p 


10676 


E3M10000032C12 


475 


EFA101165 


4922 


EFAlc0022_orf_8p 




E3M10000032D01 


476 


EFA103504 


5028 


EFAlc0033_prf_94p 


10671 


E3MI0000032D02 


477 


EFA101162 


4919 


EFAlc0022__orf_5p 


I0S55 


E3M10000032D03 


478 


EFA100399 


4878 


EFAIc0041_orf_104p 


10766 


E3M10000032D06 


479 


EFA100151 


4864 


EFAlc0021 orf 14p 


10S16 


E3M10000032D09 


480 


EFA100151 


4864 


EFAlc0021 orf 14p 


10S16 


E3M10000032D12 


481 


EFA101165 


4922 


EFAlc0022 orf 8p 




E3M10000032E04 


482 


EFA101792 


| 4961 


EFAlc0042_orf 113p 


1080^ 


E3M10000032E04 


482 


EFA103786 


5031 


EFAlc0042 orf 114p 


1 0806 


E3M10000032E05 


483 


EFA103038 


5017 


EFAlc0030 orf 17p 


10613 


E3M10000032E08 


484 


EFA101164 


4921 


EFAlc0022_orf 7p 


10S58 


E3M10000032E10 


485 


EFA100870 


4899 


EFAlc0031 orf 36p 


10697 

LUVZ. 1 


E3MI0000032E10 


485 


EFA102502 


4995 


EFAlc0031 orf 36p 


10677 


E3M10000032E11 


486 


EFA101414 


4939 


EFAlc0022 orf 15p 


1 0^78 
i V/JZo 


E3M10000032E12 


487 


EFA102326 


4986 


#N/A 




E3M10000032F02 


488 


EFA100210 


4870 


EFAlc0022 orf 9p 


10S60 


E3M10000032F02 


488 


EFA101165 


4922 


EFAlc0022 orf 8p 


1 05sq 


E3M1O000O32FO3 


489 


EFA101414 


4939 


EFAlc0022 orf 15p 


1 0578 

1 UJiO 


E3M10000032F05 


490 


EFA102541 


4998 


EFAlc0028 orf 3p 


10607 


E3M10000032F07 


491 


EFA102780 


5010 


EFAlc0045 orf lOlp 


1OQ08 


E3M10000032F08 


492 


EFA102501 


4994 


EFAlc0031_orf 35p 


10626 


E3M10000032F11 


493 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10797 


E3M10000032F12 


494 


EFA102201 


4982 


#N/A 


#N/A 


E3MIO000032GO1 


495 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000032G02 


496 


EFA1 00870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000032G04 


497 


EFA100704 


4887 


EFAlc0010_orf_4p 


10487 


E3M10000032G05 


498 


EFA10I540 


4947 


EFAlc0012_orf_4p 


10487 

1 uto / 


E3M10000032G06 


499 


EFA100190 


4867 


EFAlcOOlO orf 2p 


10480 


E3M10000032G07 


500 ] 


EFA100919 


4901 


EFAlc0013_prf_12p 


10491 


E3M10000032H05 


501 J 


EFA 100200 


4869 ] 


SFAlc0041_orf_88p 


10798 


E3M10000032H06 


502 1 


BFA101833 


4965 J 


BFAlc0038_orf_61p 


10720 


E3M10000032H08 


503 1 


5FA102656 


5004 ] 


2FAlc0039_orf_26p 


10734 


E3M10000032H09 


504 I 


SFA103571 


5030 ) 


EFAlc0044_orfJ01p 


10879 


E3M10000032H10 


505 I 


5FA100642 


4884 I 


iFAlc0041_orf_56p 


10792 


E3M1 0000033 A03 


506 I 


5FA101253 


4924 I 


iFAlc0043_orf_178p 


10852 


E3M1O000033A04 


507 I 


IF A 102503 


4996 I 


iFAlc0032_orf_32p 


10643 


E3M10000033A05 


508 I 


iFA102551 


5001 I 


iFAlc0022_orf_25p 


10539 


E3M10000033A06 


509 I 


:FA101415 


4940 I 


iFAlc0022__orfJ6p 


10529 


E3M1 0000033 A07 


510 E 


;FA1 02774 


5009 I 


;FAlc0044_orf_25p 


10896 


E3M10000033A08 


511 E 


:FA102656 


5004 I 


:FAlc0039_orf.26p 


10734 


E3M10000033A11 


512 E 


,FAI00642 4884 E 


;FAlc0041_orf_56p 


10792 
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E3M10000033BOI 


513 


EFAI02006 


4973 


EFAlc0025_orfJ7p 


10580 


E3M10000033B02 


514 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000033B04 


515 


EFA101765 


4958 


EFAlc0025_prf33p 


10587 


E3M10000033B05 


516 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000033B06 


517 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033B08 


518 


EFA1 02091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000033B09 


519 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000033C01 


520 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 


E3M10000033C02 


521 


EFA103174 


5021 


EFAlc0036_orf_120p 


10689 


E3M10000033C05 


522 


EFA102541 


4998 


EFAlc0028_orfJp 


10602 


E3M10000033C05 


522 


EFA102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000033C09 


523 


EFA100811 


4898 


EFAlc0022_orf_33p 


10546 


E3M10000033C10 


524 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000033C10 


524 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000033C11 


525 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000033C12 


526 


EFA102389 


4992 


EFAlc0044_orf_83p 


10904 


E3M10000033D01 


527 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033D04 


528 


EFA101682 


4951 


EFAlc0041_orf_53p 


10789 


E3M10000033D05 


529 


EFA101417 


4942 


EFAlc0022_prf_18p 


10531 


E3M10000033D06 


530 


EFA100641 


4883 


EFAlc0041_.orf.57p 


10793 


E3M10000033D06 


530 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000033D09 


531 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000033D10 


532 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000033D11 


533 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000033E02 


534 


EFA101477 


4945 


EFAlc0043_orf_224p 


10861 


E3M10000033E03 


535 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000033E03 


535 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000033E04 


536 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033E05 


537 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000033E07 


538 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000033E08 


539 


EFA10235I 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033E09 


540 


EFA100617 


4882 


EFAlc0040_orf93p 


10764 


E3M10000033E11 


541 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000033F01 


542 


EFA 1 02502 


4995 


EFAlc003I_prf36p 


10627 


E3M10000033F03 


543 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000033F04 


544 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000033F05 


545 


EFA102501 


4994 


EFAlc003LorfJ5p 


10626 


E3M10000033F07 


546 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3MI0000033F08 


547 


EFA101165 


4922 


EFAlc0022_(Hf8p 


10559 


E3M10000033F10 


548 


EFA103571 


5030 


EFAlc0044_prfJ01p 


10879 


E3M10000033F12 


549 


EFA102541 


4998 


EFAlc0028_orfJp 


10602 


E3M10000033F12 


549 


EFA1 02542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000033G01 


550 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000033G02 


551 


EFA102813 


5013 


EFAlc0043_orf_9p 


10878 


E3M10000033G03 


552 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033G04 


553 


EFA1 02326 


4986 


#N/A | 


#N/A 


E3M10000033G06 


554 


EFA101404 


4933 


EFAlc0033_prf55p 


10663 


E3M10000033G07 


555 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 
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Clone 
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Protein Seq 
ID 


E3M10000033G08 


•JJKJ 


PPA 1H1 Ml 


4914 


EFAlc0030_orf_18p 


10614 


E3M1 0000033 G09 


557 


PPA i m&^fi. 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033G12 


558 


FFA 1 01 Afi£ 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000033H02 


559 


FFA 1 ft 141 ^ 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000033H04 




PPA 1 /Y370fi 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000033H05 


561 


PPA 1 f)ft741 


4890 


EFAlc0022joif_21p 


10535 


E3M10000033H07 


562 


PPA 1 ft?^no 

£3'r/-V l t/Z Jl/Z 


4995 


EFAIc0031_orf_36p 


10627 


E3MI0000033H08 


JuJ 


PPA 1HI KA 
Xir/VlUl loll 


4917 


EFAIc0022_orf_3p 


10549 


E3M10000033H09 


564 


FFA 1 0ft 647 
x^r rV I uu o*tz 


A OO A 

4884 


EFAlc0041_orf_56p 


10792 


E3M10000033H10 


565 


PPA 1ft1ft7Q 


4908 


#N/A • 


#N/A ~ 


E3M10000033H11 

VX/VVVJ Jill X 


566 

JOO 


PPA i f\fii on 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000034A02 


567 

JO / 


PPA i no^m 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000034A03 


56R 
JOO 


* PPA i nr\Q7o " 
rsrAlUUy /is 


4904 


EFAlc0022__orf27p 


10541 


E3M10000034A04 


560 
joy 


PPA 1 MMQ 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000034B02 


57ft 


EFA1 03504 


5028 


EFAlc0033_orf94p 


10671 


E3M10000034B04 


571 


EFA1 02655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000034C04 


57? 
J /Z 


EFA102j02 j 4995 


EFAlc0031_orf36p 


10627 


E3M10000034D01 


J /J 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000034D02 


5 7 4 


EFA100190 


4867 


EFAlc0010_orf2p 


10480 


E3M10000034EO? 


J / J 


EFA101 162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000034E04 


576 
j /o 


EFA100190 


4867 


EFAlc0010__prf_2p 


10480 


E3 Ml 000003 4F02 


<?77 
Oil 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000034F01 


J /o 


EFA103038 


5017 


EFAtc0030_orf_17p 


10613 


E3M10000034F04 


J /y 


EFA100190 


4867 


EFAlcOOlO orf 2p 


10480 


E3M 1 0000034G02 




EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000034G03 


JO I 


EFA 100740 


4889 


EFAlc0022_orf_22p 


10536 


E3M10000034HO? 




EFA101257 


4925 


EFAlc0045_orf_159p 


10917 


E3M10000034H03 


JOJ 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000035A02 


Jo^f 


EFA1 03268 


5023 


BFAlcOOICLorfJp 


10479 


E3M1 0000035 A04 


5f?5 


EFA103571 


5030 


EFAlc0044_orf_101p j 


10879 


E3M10000035A05 


55*6 

JOO 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M1 0000035 A06 


587 
Jo / 


EFA103571 


5030 


EFAlc0044j)rfJ01p 


10879 


E3M10000035A08 


JOO 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000035A09 


Joy 


EFAI002J0 


4870 "j 


5FAlc0022_orf9p 


10560 


E3M10000035A11 


50ft 


BFA100151 


4864 ] 


EFAlc0021_orfJ4p 


10516 


E3M10000035B01 


501 1 
jy i 


EFA101022 


4906 ] 


5FAlc0043_orf_69p 


10875 


E3M10000035B03 


599 1 


EFA100704 


4887 J 


iFAlc0010_orf4p 


10482 


E3M10000035B06 


591 1 


3FA101164 


4921 J 


}FAlc0022_orf_7p 


10558 


E3M10000035B07 


594 1 
j/t j 


EFA103571 


5030 I 


}FAlc0044_orfJ01p 


10879 


E3M10000035B08 ' 


595 ] 


3FA102780 


5010 I 


iFAlc0045_orf_101p 


10908 


E3M10000035B10 


596 ] 


iFA100151 


4864 I 


iFAlc0021_orf_14p 


10516 


E3M10000035B11 


597 T 

J7 / I 


iFA103571 


5030 I 


:FAlc0044_orf_101p 


10879 


E3M10000035B12 


598 F 


sFA10303S 


5017 E 


:FAlc0030_orf_17p 


10613 


E3M10000035C01 


599 T 


sFAl 00704 


4887 E 


;FAlcOOIO_orf_4p 


10482 


E3MI0000035C03 


600 F 


:FA1014I7 


4942 E 


,FAlc0022_orf_18p 


10531 


E3M10000035C04 


601 E 


:FA103038 


5017 E 


FAIcOO^ft f»rf 17n 


iUol J 


E3MI0000035C05 


602 E 


;FA100870 


4899 E 


FAIc0031_orfJ6p 


10627 


E3M10000035C06 


603 E 


FA101160 


4917 E 


FAlc0022_orf_3p 


10549. j 
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SeqID 


ratnoijeq Locus 


Gene SeqID 


Genemarked gene 


full length 
ORF 

Protein ^lon 
1 ID 


F^MI 00000^007 

J^J LVX L\J\J\J\J\Jj J\s\J 1 


OU4 


br A 100870 


4899 


EFAlc0031_orf_36p 


10627 


P^iV/fi aaaaas cmo 


605 


EFA 100741 


4890 


EFAlc0022_orf_21p 


10535 


OOOOO^PAR 
P^iv/f i AAAAAi^rviQ 


oUj 


bF A 100742 


4891 


EFAlc0022_orf_20p 


10534 


C-jlVIlUUUvJUJ J\Ajy 


£A£ 
606 


"T-»V"> A inirt/'n 

EFA 103062 


5019 


bFAlc0030_orfJ9p 


10615 




/TAT 

607 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10482 


bjM i UUUUUi jL/ I Z 


608 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


Tfi A/f i aaaaa^ < r^Ao 

DjMIUUUUUj jDUZ 


c r\c\ 

609 


EFA101160 


4917 


bFAlc0022_orf_3p 


10549 


b3 M 1 U UUU U3 j U U3 


610 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


CJM1UUUUUjjL>U4 


6ll 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


P3"N/T1 aaaaakt^a-c 

dj Jvl 1 UUUUU.JD.UUj 


612 


EFA10H62 


4919 


EFAlc0022_orf_5p 


10555 


p^ \A i a aaaai ^ r\i a. 


613 


EFA 1 0357 1 


5030 


EFAlc0044_orf_101p 


10879 


P3tv/n AfiAAAi^rM i 


/It A 

614 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


b3 M 1 UUUUUJObUJ 


615 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 




616 


EFA10H41 


4914 


EFA3c0030_orf_18p 


10614 


JdjXVI a UUUUU d DbU j 


617 


EFA102006 


4973 


EFAlc0025_orfJ7p 


10580 


b J M I UUuUOJ DbU7 


618 


EFA100919 


4901 


EFAlcOOO^orf^^p 


10491 


bJMlUUUUU35E0o 


619 


EFA10I162 


4919 


EFAIc0022_orf_5p 


10555 


b:>MlUUUUU3jbU9 


620 


EFAI003I2 


4874 


EFAIc0032_orf_28p 


10641 


bJMlUUUUU3.>blU 


621 


EFA101022 


4906 


BFAlc0043_orf_69p 


10875 


v*i N/f i aaaaaocc 1 1 
bJMlUUUUUoDbl I 


622 


EFAI00870 


4899 


EFAlc0031_orf_36p 


10627 


b3MlUUUuuijbl2 


623 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


b JM 1 0UU003 5F0 1 


624 


EFA101417 


4942 


EFAlc0022_orf__18p 


10531 


biM 1 0U00035F02 


625 


EFA101925 


4971 


EFAlc0044_orf_19p 


10893 


b3M10000035F03 


626 


EFA100312 j 


4874 


EFAlc0032_orf_28p 


10641 


b3MlUUUUU35F06 


627 


EFA101080 


4909 


#N/A 


#N/A 


biM 1 UUUUU35F07 


628 


EFA10H65 


4922 


EFAlc0022_orf_8p 


10559 


IT "3 7k A 1 AAAAA*7 CP" AO 

b3M 1 UUUUUJjrOo 


629 


EFAI00704 


4887 


EFAlc0010_orf_4p 


10482 


1 AAAaao cr?nrk 

b JM 1 UUUUU 3 Dr uy 


630 


EFA101410 


4935 


EFAlc0022__orf_12p 


10525 i 


dlV/M AAAAA*2 * PA A 

b3MlUUUUU3jrUy 


630 


EFAlOHll 


4936 


EFAlc0022_orf_13p 


10526 


171Ti/f 1 AAAAAQ^rM 1 

b^MlUUUUUijr 1 1 


631 


EFAl 00704 


4887 


EFAlc0010_orf_4p 


10482 


miV/T 1 AAAAAQ^T?1 "i 

bJMlUUUUUijr 12 


632 


EFA10H20 


4911 


EFAlc0036_orf_113p 


10687 


CJN/f 1 AAAAAO tr , A1 

b3M l UUUUU3 j(jrU2 


633 


EFA100190 


4867 


EFAlc0010__orf_2p 


10480 


TJOA/f 1 AAAAAO c/^ 1 A'"* T 

b3MlUUUUU3j(jU2 


633 


EFA 1 0209 1 


4977 


EFAlc0010_orf_3p 


10481 


S"2lvT1 AAAAAO C/~«A/1 

bJM IUUUUU3 j(jU4 


634 


EFAl 002 10 


4870 


EFAlc0022__orf_9p 


10560 


b3M 1UUUUU3 jOUj 


635 


EFA102502 


4995 


EFAlc0031__orf_36p 


10627 


bJM 1 UUUUU35(jUo 


636 


EFA 100642 


4884 


EFAlc0041_orf_56p 


10792 


P1N/T1 AAAAAI^nAO 

b^M 1 UUUUUJjvjUy 


637 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


djm i uuuuujoouy 


637 


EFA 103 508 


5029 ] 


EFAlc0033_orf_95p 


10672 


PITv/f 1 AAAAAQ^/^ 1 A 
b j M I UUUUU3 j Cj 1 U 


638 


EFA 103 03 8 


5017 ] 


SFAIc0030__orf_17p 


J0613 


P3 IV/f ! AAAAA3 <f2 I 1 
OlVi 1UUUUUO JVJ 1 1 


639 j 


EFA101540 


4947 


2FAlc0012^orf4p 


10487 


P "X TwI 1 AO A A AT ^T-T A"5 
ojIVII UUUUU jOraUO 


640 


EFA 101080 


4909 


#N/A 


#N/A 


P3 1V/T 1 AAA A A 3 s Un^ 
E/jlVl i UUUUUj jrlUD 


641 


EFA 1002 10 


4870 I 


2FAIc0022__orf_9p 


10560 


P3N/fi oOAAO^t-rno. 
c j ivi l uuuuu j j riuy 


642 ] 


iFA 102^01 


4994 I 


5FAIc003I_orfJ5p 


10626 


P^N/fl AOHAAQ^Ul 1 
baMlUUUUUjDxil Jl 


643 ] 


iFA10I257 


4925 I 


iFAlc0045_orf_159p 


10917 


PTJV/f 1 AAAAA^EJTT 1 

bJMlUUUUUJOril J 


643 1 


iFAl 01258 


4926 I 


iFAlc0045_orfJ60p 


10918 


E3M10000036A03 


644 I 


iFA103504 


Jv^o J 


ir A 1 cuUj j_ort_94p 


10671 


E3M10000036A04 


645 I 


3FA101416 


4941 I 


iFAlc0022_orf^l7p 


10530 


E3M10000036A05 


646 I 


£FA102780 


5010 I 


sFAlc0045_orf_10lp 


10908 
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E3M10000036A06 


647 


EFA101540 


4947 


EFAlc00I2_orf_4p 


10487 


E3MI0000036A07 


648~ 


EFA 103268 


5023 


EFAIc0010_orf_lp 


10479 


E3M10000036A08 


649 


EFA1 03038 


5017 


EFAlc0030_orf_17p 




E3M10000036A09 


650 


EFA101165 


4922 


EFAlc0022j>rf8p 


10550 


E3M10000036A10 


651 


EFA100210 


4870 


EFAlc0022j>rf9p 


10560 


E3M10000036B01 


652 


EFA10U21 


4912 


EFAlc0036_orfJ12p 


1 uuoo 


E3M1O00O036B03 


653 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000036B06 


654 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036B07 


655 


EFA103038 


5017 


EFAlc0030_orf_J7p 


10613 


E3M10000036B08.^ 


656 


EFA100151 


4864 


EFAlc0021j>rfJ4p 


10516 


E3M10000036B09 


657 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3MIO00O036B1I 


658 


EFA103504 


5028 


EFAlc0033_orf94p 


10671 


E3M10000036B12 


659 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000036B12 


659 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000036C01 


660 


EFA101416 


4941 


EFAlc0022j>ifJ7p 


10510 


E3M10000036C03 


661 


EFA103571 


5030 


EFAlc0044_orf_10ip 


10879 


E3M10000036C06 


662 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3MI0000036C07 


663 


EFA101141 


4914 


EFAlc0030__orf_18p 


1061 4 


E3M1O000O36CO8 


664 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 

lUJ 1 \j 


E3M10000036C09 


665 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 


E3MIO000O36C1O 


666 


EFA10I540 


4947 


EFAlc0012j>rf4p 


10487 


E3MIO00OO36CU 


667 


EFA101417 


4942 


EFAlc0022_orf 18p 


10531 

1 vJJ 1 


E3M10000036D03 


668 


EFA 100704 


4887 


EFAlc0010_orf_4p 


10489 


E3M10000036D04 


669 


EFA102201 


4982 


#N/A 


TtJN//Tl 


E3M1O000036D06 


670 


EFA100740 


4889 


EFAlc0022_orf22p 


10536 


E3M10000036D08 


671 


EFA101164 


4921 


EFA 1 c0022_orfJ7p 


10558 


E3M10000036D09 


672 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000036D10 


673 


EFAI01121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000036DI1 


674 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000036D12 


675 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3MI0000036EOI 


676 


EFAI01121 


4912 


EFAlc0036_orf_H2p 


10686 


E3M10000036E04 


677 


EFA10I162 


4919 


EFAlc0022_orf_5p 


j 0555 


E3M10000036E05 


678 , 


EFA101414 


4939 3 


tiFAlc0022_orf_15p 


10528 


E3M10000036E07 


679 ] 


EFA101022 


4906 ] 


tiFAlc0043_orf_69p 


10875 


E3M10000036E08 


680 ) 


EFA100210 


4870 ] 


iFAlc0022 orf 9p 


10560 


E3M10000036F03 


681 ) 


BFA100210 


4870 I 


iFAIc0022 orf 9p 


10560 


E3M10000036F04 


682 3 


SFA101686 " 


4953 I 


iFAlc0045_orf_63p 


10940 


E3M10000036F05 


683 3 


5FA101792 


4961 I 


iFAlc0042__orf_lI3p 


10805 


E3M10000036F08 


684 I 


2FA102091 


4977 I 


iFAlc0010_orf3p 


10481 


E3M10000036F09 


685 I 


iFA101404 


4933 I 


iFAlc0033j>rf55p 


10663 


E3MI0000036F10 


686 I 


iFAI01162 


4919 I 


:FAlc0022_orf_5p 


10555 


E3MI0000036F12 


687 I 


SFA101163 


4920 I 


:FAIc0022_orf_6p 


10557 


E3MI0000036G01 


688 I 


iFAJ 02549 


5000 I 


;FAlc0022_orf24p 


10538 


E3M10000036G01 


688 I 


;FA102551 


5001 £ 


,FAlc0022_orfJ25p 


10539 


E3M10000036G02 
P^A/T 1 nnoom f^rrvi 


689 E 


IFA101121 


4912 E 


rFAlc0036_orf_112p 


10686 


IUUUUUjOUvA? 


690 E 


;FA 102656 


5004 E 


FAlc0039_orf_26p 


10734 


E3M10000036G04 


691 E 


JFAl 02091 


4977 E 


FAlc0010__orfJp 


10481 


E3M10000036G06 


692 E 


FA1 00295 


4873 E 


FAlc0021_orf_15p 


10517 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000036G10 


693 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036H02 


694 


EFA103038 


5017 


EFAlcO03O oif 17p 


10613 


E3M10000036H03 


695 


EFA103571 


5030 


EFA1 c0044__prf_l 01 p 


10879 


E3M10000036H04 


696 


EFA103365 


5026 


EFAlc0022_prf_lp 


10533 


E3M10000036H05 


697 


EFA100194 


4868 


EFAlc0022_orf_26p 


10540 


E3M10000036H06 


698 


EFA101162 


4919 


EFAIc0022_orf_5p 


10555 


E3M10000036H07 


699 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000036H08 


700 


EFA103210 


5022 


EFAlc0036_orfJ19p 


10688 


E3M10000036H09 


701 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036H10 


702 


EFA101141 


! 4914 


EFAlc0030_orf 18p 


10614 


E3M10000037A03 


703 


EFA102091 


4977 


EFAlcOOlO orf 3p 


104X1 


E3M10000037A06 


704 


EFA100870 


4899 


EFAlc0031 orf 36p 


10677 


E3M10000037A08 


705 


EFA303365 


5026 


EFAlc0022 orf lp 


10533 


E3M10000037A09 


706 


EFA100756 


4893 


EFAlc0024 orf 39p 


10575 


E3M10000037A10 


707 


EFA 103268 


5023 


EFAlcOOlO orf lp 


10479 


E3M10000037B02 


708 


EFA 100641 


4883 


EFAlc0041 orf 57d 

X.JX 4* A V V V/" X \Jk L *J i VJ 


10791 

1 \t /7j 


E3M10000037B02 


708 


EFA 1 00642 


4884 


EFAic0041 orf 56d 


10792 


E3MI0000037B07 


709 


EFA101162 


4919 


EFAlc0022 orf 5p 


(0555 


E3M10000037B08 


710 


EFA100151 


4864 


EFAlc0021 orf 14p 


10S16 

JL UJ JL U 


E3M10000037B11 


711 


EFAI0I686 


4953 


EFAlc0045 orf 63p 


10940 


E3M10000037C01 


712 


EFA101080 


4909 


#N/A 


#NJ/A 


E3M10000037C02 


713 


EFA102351 


4989 


EFAlc0032 orf 20d 


JL vvJJt 


E3M10000037C04 


714 


EFA103504 


5028 


EFAlc0033 orf 94d 




E3M10000037C05 


715 


EFA102655 


5003 


EFAlc0039 orf 25o 


10733 


E3M10000037C07 


716 


EFA101160 


4917 


EFAlc0022 orf 3d 




E3M10000037C07 


716 


EFA101161 


4918 


EFAlc0022 orf 4d 


lO^SI 


E3M10000037C11 


717 


EFA100615 


4881 


EFAlc0016 orf 29p 


10501 


E3M10000037C12 


718 


EFA 102502 


4995 


EFAlc0031 orf 36p 


10627 


E3M10000037D02 


719 


EFA100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M1OO00O37DO3 


720 


EFA100795 


4896 


EFAlc0043 orf 229p 


10863 


E3M10000037D03 


720 


EFA103081 


5020 


EFAlc0043 orf 228p 


10862 


E3M10000037D04 


721 


EFA100210 


4870 


EFAlc0022 orf 9p 


10560 


E3M10000037D05 


722 


EFA101416 


4941 


EFAlc0022 orf 17p 


10530 


E3M10000037D06 


723 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 


E3M10000037D09 


724 


EFA100190 


4867 


EFAlc0010_orf 2p 


10480 


E3M10000037D09 


724 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000037D11 


725 


EFA100210 


4S70 


EFAlc0022_orf_9p 


10560 


E3M10000037E01 


726 


EFA102736 


5007 


EFAlc0022_orf_60p 


10556 


E3M10000037E02 


727 


EFA 100704 


4887 


EFAlc00I0_orf4p 


10482 


E3M10000037E03 


728 


EFA102503 


4996 


EFAlc0032_prf_32p 


10643 


E3M10000037E05 


729 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000037E07 


730 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000037E08 


731 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000037E10 


732 


EFA101253 


4924 


EFA 1 c0043_orfj 78p 


10852 


E3M10000037E12 


733 


EFA101686 


4953 


EFAlc0045_prf_63p 


10940 


E3M10000037F01 


734 


EFA103504 


5028 


EFAlc0033_prf94p 


10671 


E3M10000037F02 


735 


EFA101160 


4917 


EFAlc0022_orfJp ! 


10549 


E3M10000037F06 


736 


EFA100210 


4870 


EFAlc0022_prf_9p 


10560 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

TTV 

__ W 


E3M10000037F07 


737 


EFA100210 


4870 


EFAlc0022 orf 9p 


10560 


E3M10000037F12 
E3MT0000037G01 


738 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 




739 


""EFA102656 


5004 


EFAlc0039 orf 26p 


10734 


E3M10000037G02 


740 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000037G03 


741 


EFA102780 


5010 


EFAlc0045_orf_101p 


1 \J7\JQ 


E3M10000037G05 


742 


EFA1 02780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000037G06 


743 


EFA103295 


5024 


EFAlc0032_orfJp 


10633 


E3M10000037G07 


744 


EFA101541 


4948 


EFAlc0012_orf5p 


10488 


E3M10000037G08 


745 


EFA101121 


4912 


EFAlc0036_orf_lI2p 


10686 


E3M10000037G10 


746 


EFA101412 


4937 


EFAlc0022 orf 14p 


10527 


E3MI0000037G1I 


747 


EFA103038 


5017 


EFAIc0030 orf 17p 


10613 


E3MI0000037H02 


748 


EFAI01413 


4938 


#N/A 


#N/A 


E3M10000037H05 


749 


EFA10I686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000037H07 


750 


EFA100955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000037H10 


751 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000037H11 


752 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000038A02 


753 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000038A03 


754 


EFA103038 


5017 


EFAlc0030_orf_17p 


1 UUi J 


E3M10000038A05 


755 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000038A06 


756 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3MI0000038A07 


757 


EFA 102501 


4994 


EFAlc0031_orf35p 




E3M10000038A09 


758 


EFA102736 


5007 


EFAlc0022_prf_60p 


10556 


E3M10000038A10 


759 


EFA100210 


4870 


EFAlc0022 orf 9p 


ivJOU 


E3M10000038A11 


760 


EFA101417 


4942 


EFAlc0022 orf 18p 


1 UJJ 1 


E3M10000038B02 


761 


EFA103210 


5022 


EFAlc0036_orf_119p 


10688 


E3M10000038B03 


762 


EFA1023S9 


4992 


EFAlc0044_prf83p 


10904 


E3M10000038B04 


763 


EFA101414 


4939 


EFAlc0022_prf_15p 


10528 


E3MI0000038B05 


764 


EFA 100795 


4896 


EFAlc0043_orf229p 


10863 


E3MI0000038B05 


764 


EFAI03081 


5020 


EFAlc0043_orf228p 


10862 


E3M10000038B07 


765 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000038B08 


766 


EFA101160 


4917 


EFAlc0022 orf 3p 

— — r 


10549 


E3M10000038B09 


767 


EFA101685 


4952 


iFAlc0041 orf 55p 


10791 


E3M10000038B1J 


768 ] 


EFA102656 


5004 


iFA!c0039 orf 26p 


10734 


E3M10000038C02 


769 ] 


EFA102780 


5010 ] 


£FAlc0045_orf_101p 


10908 


E3M1000003SC03 


770 J 


BFA 102656 


5004 


£FAlc0039 orf 26p 


10734 


E3M10000038C05 


771 ] 


2FA101686 


4953 ] 


iFAlc0045_orf_63p 


10940 


E3M10000038C07 


772 1 


2FA101963 


4972 I 


EFAlc0043_orfJ62p 


10848 


E3M10000038C10 " 


773 I 


1FA102655 


5003 I 


sFAlc0039_orf_25p 


10733 


E3M10000038C12 


774 I 


SFA101080 


4909 


#N/A 


#N/A 


E3MI0000038D01 


775 I 


;FA101540 


4947 I 


;FAlc0012_orf_4p 


10487 


E3M10000038D02 


776 I 


:FA103504 


5028 E 


;FAlc0033_orf_94p 


10671 


E3M10000038D04 


777 E 


:FA101540 


4947 E 


^Alc0012_orf_4p 


10487 


E3M10000038D08 


778 E 


:faioii60 


4917 E 


,FAlc0022 orf 3p 


10549 


E3M10000038D10 "~ 


779 E 


)FA103504 j 


5028 E 


,FAlc0033 orf 94p 


10671 


E3M1O0O0O38D11 


780 E 


,FA103571 


5030 E 


FAlc0044 orf iOlp 


10879 


E3M10000038D19 


no 1 t: 
/ol £ 


FA101540 


4947 E 


FAlc0012_orf4p 


10487 


E3M10000038E02 


782 E 


FA100704 


4887 E 


FAlc0010_j>rf_4p 


10482 


E3M10000038E03 


783 E 


FAI01159 


4916 E 


FAIc0022 orf 2p 


10543 
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Clone 
SeqW 
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(protein) 


vj v ill 1 rVCvl gCUC 


lull length 

ORF 
Protein Seq 
ID 


E3M10000038E04 


784 


EFA 101 540 


4047 


FPAir>nnn a ^ 
c»r A J CUU I -i_ori_4 p 


10487 


E3M10000038E05 


785 


EFA 102656 


S004 


PT7A 1/»Af\10 rt^P 

Jbr A 1 CUUJy_01T 2op 


10734 


E3M10000038E07 


786 


EFA 1026^ 


S003 


iirAlCUUJy_ort_25p 


10733 


E3M10000038E08 


787 


EFA101 121 


4019 


JbrAicuuio^ort 1 lzp 


10686 


E3M10000038E11 


788 


EFA 102780 


S0 10 


iirAlCUU4D_0ri lUlp 


10908 


E3M10000038F02 


789 


EFA 102541 


4008 
tyya 


iirAlCUUZo__on jp 


10602 


E3M10000038F04 


790 


EFA 101686 


40^ 


iirAlcuU4j_ori oop 


10940 


E3M10000038F05 


791 


EFA101 160 


4017 
47 1 / 


E»rAiC(;uzz_orr jp 


10549 


E3M10000038F05 


791 


FFA101 161 


4018 

H-y io 


T7T7 A 1 /xAHIO /I _ 

cr A 1 CUUzz_ort_4p 


10551 


E3M10000038F06 


792 


FFA1 0^571 




fcrAlCUU44__0ri lOlp 


10879 


E3M10000038F07 


793 


FFA 1 019 10 

1_>1 / ». I 1 \/ 


SH99 
JvZZ 


br AlcUU3o_orf_l 19p 


10688 


E3M10000038F09 


794 


FFA 109 18^ 




brAlcUU45_ori 95p 


1 0950 


E3M1O000O38F10 


795 


FFA 101 080 


4QAQ 


#N/A 


#N/A 


E3M10000038F11 


796 


FFA 1 00740 


/IftftG 
4o<Sy 


br A 1 c0022_orr_22p 


10536 


E3M10000038G02 


797 


FFA 1000 10 




DC A 1 «AA 1 1 „ c* «n 

br A I cOO 1 3_orf_1 2p 


1 049 1 


E3M10000038G03 


79K 


FFA 101414 




br Alc0022_orf_l 5p 


10528 


E3M10000038G06 


799 


FF A 1 00704 


vlft£7 

4oo/ 


br AlcOOl 0_orf_4p 


10482 


E3 M 1 000003 8G07 


800 


FFA 1091^9 




EFAlc0032_orf_21p 


10635 


E3M1 000003 8G07 


800 

0\J\f 


FFA 1093^ 




brAlc0032__orf22p 


10636 


E3M10000038G11 


801 


FFA 109^41 


A QOO 

4yy<> 


t?T? a 1 _nA^ o _r i 

br A 1 c0028_orfJ3 p 


10602 


E3M1 000003 8H02 


R09 


PFA 101414 
E<r/\iUi4i4 


/I QUO 


EFA1 c0022_orf_l 5p 


10528 | 


E3M10000038R05 


xoi 


PFA 101 160 


/(on 


EFA1 c0022_orf_3p 


10549 


E3M 1000003KH06 


K04 
out 


FFA 1 0A9Q^ 


4o7J 


EFA 1 c002 l_orf_ 1 5p 


105I7 


E3M 1 0000038H07 


SOS 


FFA 101417 


>IO/IO 

4V4Z 


EFA 1 c0022__orf_ 1 8p 


\053\ 


E3M1 000003 8H08 




FFA 10090^ 


4o /«3 


EFAlc0021_orf_15p 


10517 


E3M10000038H09 


807 


FFA 109809 




brAlc0043_orf_ # 18p 


10854 


E3M1000OO38H1O 


808 


FFA 101 S41 


4?4o 


br A 1 cOO 1 2_orf_5p 


10488 


E3M10000039A02 


809 


FFA 101 7^6 


4?JJ 


br A 1 cU04 l_orf_l 4p 


10775 


E3M10000039A02 


809 


FFA101737 


AO^ 

4yjo 


brAlc0041_orr_l5p 


10778 


E3MI0000039A06 


810 


FFA 1 096^6 

1l>1 rtlv^UJU 


3UU4 


1717 A 1 rt Am A r 1 ^zr_ 

brAlc0039_ori_26p 


10734 


E3M10000039A07 


81 1 


FFA 109006 

1_>1 /t. 1 V_'LJL/L7 


4Q71 
4y/J 


br A 1 cUU25_orl_i 7p 


10580 


E3M10000039A08 


812 


FFA 101 169 

X-/JT/\lVl 1UZ. 


/IGl O 


br Alc0022__orf_5p 


10555 


E3M10000039A10 


813 


FFA1019S7 


4yZD 


br Al cuU45_orf_l 59p 


10917 


E3M10000039A11 


814 


FFA101419 


4?0 / 


br A I cUU2z_ort_l 4p 


1 0527 


E3M10000039B01 


815 


FFA 109^41 




br a i cuu2o_ort_3p 


10602 


E3M10000039B03 


816 


FFA 101 160 

LUX. .fY 1 \J 1 1 UU 


4Q17 
4yi / 


br A 1 cUUzz_orr_3 p 


10549 


E3M10000039B04 


817 


EFA101415 


4Q40 


br a 1 cuuzz_ori_ l op 


10529 


E3M10000039B04 


817 


EFA101416 


4041 


f7K"A ir»onoo ^-.^.-P n« 

br a I cuuzz_on_l 7p 


1 ACQ f\ 


E3M10000039B06 


818 


EFA 3 00870 


4800 


crAicuuji on Jop 


lUoz/ 


E3M10000039B07 


819 


EFA107110 


4Q7R 


I7T7A 1 /»AA/10 «.—P nrin 

brAicuu4z on yyp 




E3M10000039B08 


820 


EFA101416 


4041 


PFAI^OAOO nr-f tin 

br Aicuuzz_on_i /p 




E3M10000039B09 


821 


EFA101799 


4061 
4yoi 


br A 1 CUU4Z_ori_ Hip 


1 AOA^ 


E3M10000039B11 


822 


EFA101080 


4000 


iff IN/A 


-WX1/A 
fflN/A 


E3M10000039C02 


823 


EFA103062 


S010 


cr a i cuu 5 u_ori_i yp 


1 az: i r 


E3MI0000039C04 


824 


EFA101162 


4919 j 


EFAIc0022_orf_5p 


10555 


E3M10000039C05 


825 


EFA 100739 


4888 ] 


EFAlc0022_orf_23p 


10537 


E3M10000039C06 


826 


EFA 103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000039C07 


827 ] 


EFA101791 


4960 ] 

- 


EFAlc0042_.orf.ll2p 


10804 
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ID 


E3M 1 000003 9C07 


827 


EFA101792 


4961 


EFAlc0042_orfJI3p 


10805 


E3M10000039C08 


828 


EFA10H59 


4916 


EFAlc0022_orf2p 


10543 


E3M10000039C09 


829 


EFAl 02503 


4996 


EFA2c0032_orf_32p 


10643 


E3M10000039C10 


830 


EFAI0H62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039D02 


83 1 


EFA10H65 


4922 


EFAlc0022_orf_8p 


10559 


E3M1 000003 9D03 


832 


EFA202655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000039D04 


833 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000039D06 


834 


EFAl 01 540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000039E01 


835 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000039E02 


836 


EFAI0I540 


4947 


EFAIc00I2_orf_4p 


10487 


E3M10000039E03 


837 


EFA100919 


4901 


EFAlc00i3_orf_12p 


10491 


E3M10000039E05 


838 


EFA101686 


4953 


EFAlc0045_orfj?3p 


10940 


E3M10000039E07 


839 


EFA103295 


5024 


EFAlc0032_orfJp 


10633 


E3M10000039E08 


840 


EFAI01685 


4952 


EFAIc0041_orf55p 


10791 


E3M1O000039FO1 


841 


EFA102656 


5004 


EFAlc0039_prf_26p 


10734 


E3M10000039F02 


842 


EFA10302! 


5015 


EFAlc0030_orf_16p 


10612 


E3M1Q000039F03 


843 


EFAl 02788 


5011 


EFAlc0033_orf41p 


10661 


E3M10000039F03 


843 


EFA103375 


5027 


EFAIc0033_orf_40p 


10660 


E3M10000039F06 


844 


EFAl 00739 


4888 


EFAlc0022_orf23p 


10537 


E3M10000039F07 


845 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M1 000003 9F08 


846 


EFA10H62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039G01 


847 


EFAl 02502 


4995 


EFAJc0031__orf_36p 


10627 


E3M10000039G02 


848 


EFAl 01 686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000039G05 


849 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000039G07 


850 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000039G09 


85 1 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000039G10 


852 


EFAl 01 682 


4951 


EFAlc004Lorf_53p 


10789 


E3M10000039H02 


853 


EFA10H60 


4917 


EFAlc0022_orf_3p 


10549 


E3M1 000003 9H07 


854 


EFAl 01 080 


4909 


#N/A 


#N/A 


E3M10000039H08 


855 


EFA10H21 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000039H10 


856 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000039H11 


857 


EFA10H20 


4911 


EFAlc0036_orfJ13p 


10687 


E3M10000039H11 


857 


EFA301121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000040A03 


858 


EFA10H23 


4913 


EFAlc0040_orf_22p 


10748 


E3M10000040A05 


859 


EFA101080 


4909 


#N/A 


#N/A 


E3M1 0000040 A07 


860 J 


EFA100157 


4865 


EFAlc0034_orf_63p 


10673 


E3M10000040A09 


861 J 


BFAl 02502 


4995 ] 


£FAlc0031_orf_36p 


10627 


E3M10000040A10 


862 ] 


3FA101417 


4942 ] 


3FAlc0022_orf_18p 


10531 


E3M10000040A11 


863 I 


EFA101685 


4952 ] 


5FAlc0041_orf_55p 


10791 


E3M10000040B01 


864 I 


EFA102788 


5011 1 


5FAlc0033_orf_41p 


10661 


E3M10000040B02 


865 I 


iFAl 02655 


5003 I 


iFAlc0039_orf_25p 


10733 


E3M30000040B05 


866 I 


iFAl00l90 


4867 I 


?FAlc0010_orf_2p 


10480 


E3M10000040B05 


866 I 


iFAl 03268 


5023 I 


iFAlc0010_prf_lp 


10479 


E3M10000040B06 


867 I 


SFA102518 


4997 I 


iFAlc0032_orf_46p 


10647 


E3M10000040B08 


868 I 


iFAl009l9 


4901 I 


;FAlc0013_oif_12p 


10491 


E3M10000040B09 


S69 F 

OSJ? £. 




4995 f 


;FAlc0031_orf_36p 


10627 


E3M10000040B10 


870 I 


:FA1 02656 


5004 E 


:FAlc0039_orf_26p 


10734 


E3M10000040BH 


871 E 


.FA102764 


5008 E 


,FAlcO008_orf_3p 


10478 
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Clone name 


CJone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000040B12 


872 


EFA100210 


4870 


EFAlc0022_orfJ>p 


10560 


E3M10000040C02 


873 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040C05 


874 


EFA1 02501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000040C06 


875 


EFA10209I 


4977 


EFAlc0010_orf3p 


10481 


E3M10000040C07 


876 


EFA101121 


4912 


EFAlc0036_orf_I12p 


10686 


E3M10000040C08 


877 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000040C09 


878 


EFA100165 


4866 


EFAlc0032_orf23p 


10637 


E3M10000040C09 


878 


EFA102353 


4991 


EFAlc0032 orf 22p 

— — r 


10636 


E3M10000040C10 


879 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000040C11 


880 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000040C12 


881 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000040D03 


882 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000040D04 


883 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040D08 


884 


EFA101686 


4953 


EFAlc0045_prf63p 


10940 


E3M10000040D12 


885 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000040E02 


886 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000040E10 


887 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3MI0000040E1I 


888 


EFA103039 


5018 


EFAlc0043_orf_16p 


10850 


E3M10000040E12 


889 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3MI0000040FOI 


890 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 


E3MI0000040F03 


891 


EFAI02503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000040F08 


892 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040F09 


893 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10O0OO4OF1O 


894 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000040G01 


895 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000040G02 


896 


EFA101424 


4943 


EFAlc0041_orf39p 


10784 


E3M10000040G02 


896 


EFA101425 


4944 


EFAlc0041_orf40p 


10785 


E3M10000040G04 


897 


EFA101141 


4914 


EFAlc0030_orf_J8p 


10614 


E3M10000040G05 


898 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000040G07 


899 


EFA101079 


4908 


#N/A 


#N/A 


E3M10000040G07 


899 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040G08 


900 


EFA102186 


4981 


EFAlc0045_orf_94p 


10949 


E3M10000040G09 


901 


EFA103021 


5015 


EFAlc0030_prf_16p 


10612 


E3M10000040G11 


902 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000040H02 


903 


EFA1 02780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000040H03 


904 


EFA100394 


4876 


EFAlc0034_orf6p 


10675 


E3M10000040H04 


905 


EFA1 00642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000040H04 


905 


EFA101685 


4952 


EFAlc0041_orf55p 


10791 


E3M10000040H05 


906 


EFA100642 


4884 


EFAlc0041_prf_56p 


10792 


E3M10000040HQ5 


906 


EFA101685 


4952 


EFAlc0041_orf55p 


10791 


E3M10000040H09 


907 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000040H09 


907 


EFA101417 


4942 ] 


BFAlc0022_orfJ8p 


10531 


E3M10000041A03 


908 ] 


EFA100615 


4881 ] 


SFAlc0016j>rf29p 


10501 


E3M10000041A05 


909 ] 


EFA102502 


4995 J 


5FAlc0031_prf36p 


10627 


E3M10000041A08 


910 1 


BFA100704 


4887 1 


iFAlc0010_orf4p 


10482 


E3M10000041A09 


911 3 


SFAI01354 


4930 ] 


3FAlc0032_orf_69p 


10648 


E3M10000041A10 


912 ] 


EFA1 00001 


4861 1 


iFAlc0030_oif3p 


10618 


E3M10000041A11 


913 ] 


SFAI00642 


4884 I 


}FAlc0041_orfttp 


10792 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
m 


E3M1000004IA11 


913 


EFA101685 


4952 


EFAIc0041_orf_55p 


10791 


E3M10000041B02 


914 


EFA1 02656 


5004 


EFAlc0039__orf_26p 


10734 


E3M10000041B03 


915 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000041B05 


916 


EFA 102091 


4977 


EFAlc0010_orf_3p 


W4S1 


E3M10000041B06 


917 


EFA102091 


4977 


EFAlc0010__orf_3p 


10481 


E3M10000041B08 


918 


EFA1 02655 


5003 


EFAlc0039_j)rf_25p 


10733 


E3M10000041B09 


919 


EFA101924 


4970 


EFAlc0044_orfJ8p 


10891 


E3M10000041B09 


919 


EFA101925 


4971 


EFAlc0044__orfJ9p 


10893 


E3M10000041B10 


920 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041B11 


921 


EFA101416 


4941 


EFAlc0022j>rf_17p 


10530 


E3M10000041B11 


921 


EFA101417 


4942 


EFAIc0022j)rfJ8p 


10531 


E3M1000004IB12 


922 


EFA101411 


4936 


EFAlc0022_orf_I3p 


10526 


E3M10000041C01 


923 


EFA100151 


4864 


EFA1 c0021_orfJ4p 


10516 


E3M10000041C07 


924 


EFA1 00739 


4888 


EFAlc0022_orf23p 


10537 


E3M1 0000041 C08 


925 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000041C09 


926 


EFA103365 


5026 


EFAlc0022_orfJp 


10533 


E3M10000041C10 


927 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000041C11 


928 


EFA1 02655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000041C12 


929 


EFA100798 


4897 


EFAlc0042_orf_160p 


10818 


E3M10000041D02 


930 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000041D03 


931 


EFA101060 


4907 


EFAlc0038_orf_73p 


10722 


E3M1 000004 1D04 


932 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000041D04 


932 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000041D05 


933 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041D06 


934 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000041D08 


935 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000041D09 


936 


EFA101120 


4911 


EFAlc0036_orf_I13p 


10687 


E3M1000004ID10 


937 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000041D11 


938 


EFA100704 


4887 


EFAlc00lU_orf_4p 


10482 


E3M10000041D12 


939 


EFA1 00394 


4876 


EFAlc0034_orf6p 


10675 


E3M10000041E02 


940 


EFA101797 


4963 


EFAlc0045_orf_167p 


10924 


E3M10000041E03 


941 


EFA102091 


4977 


EFAlc0010_prf3p 


10481 


E3M10000041E05 


942 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000041E07 


943 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000041E10 


944 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000041E11 


945 


EFA100190 


4867 


EFAlc0010_orf2p 


10480 


E3M10000041F03 


946 


EFA1 02503 


4996 ] 


SFAic0032_prf_32p 


10643 


E3M10000041F05 


947 ] 


EFA102006 


4973 ] 


BFAlc0025_orf_17p 


10580 


E3M10000041F06 


948 1 


EFA102501 


4994 ] 


SFAlc0031_orf_35p 


10626 


E3M10000041F07 


949 1 


SFA101159 


4916 j 


}FAlc0022_orf_2p 


10543 


E3M10000041F08 


950 J 


3FAI00295 


4873 1 


iFAlc0021_orf_15p 


10517 


E3M10000041F09 


951 I 


5FA101417 


4942 1 


2FAlc0022_orfJ8p 


10531 


E3M10000041F10 


952 I 


SFA1 01079 


4908 


#N/A 


#N/A 


E3M10000041F10 


952 I 


iFA101080 


4909 


#N/A 


#N/A 


E3M10000041F11 


953 I 


SFA101160 


4917 I 


iFAlc0022_orf_3p 


10549 


Ei3Nl l UUUUU4 1 VjUZ 


954 I 


iFA101141 


4914 I 


JFAlc003CLorf_18p 


10614 


E3M10000041G03 


955 I 


sFAl 02253 


4984 I 


:FAlc0038_orf_85p 


10727 


E3M10000041G04 


956 I 


sFA101685 j 


4952 E 


:FAlc0041_orf_55p 


10791 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full fonorh 

AU1J ICJlgLll 

ORF 
Protein Seq 

m 


E3M1O000041GO6 


957 


EFA100978 


4904 


EFA1c0099 nrf 97n 


1 fK/l 1 


E3M10000041G07 


958 


EFA101141 


4914 


EFAlcOO^O nrf 18n 




E3M1 000004 1G08 


959 


EFA100704 


4887 


EFA1r0010 nrf 4n 




E3M10000041G09 


960 


EFA1 00704 


4887 


FFA1r*0010 nrf 4n 
r\ 1 KsVJKJ I \J OI I Hp 




E3M10000041G10 


961 


EFA100394 


4876 


FFAlc0034 nrf fin 

i-»A ■fAl^A/VJ.JH Oil UU 


loo / J 


E3M10000041G12 


962 


EFA100394 


4876 


FFA1r0034 nrf fin 
i-/A n.H/vujt Oil OU 




E3M10000041H04 


963 


EFA102351 


4989 


EFAlc0039 nrf 90n 


IUo34 


E3M10000041H05 


964 


EFA1 00329 


4875 


FFA1r0O41 nrf 35n 
lji AiwyHi Oil jju 


1 moo 


E3M10000041H06 


965 


EFA102502 


4995 


FFAlrOOH nrf 3fin 

L»l AltUUJl Uii ODD 


looZ/ 


E3M10000041H07 


966 


EFA103062 


| 5019 


FFAIrOOlO nrf IQn 


iUol J 


E3M1 000004 1H08 


967 


EFA101686 


4953 


FFA1r0045 nrf fi3n 




E3M1 000004 1H09 


968 


EFA102788 


5011 


FFA1r0033 nrf 41 n 


1 M^4T1 

lUool 


E3M10000041H10 


969 


EFA 101685 


4952 


FFAlr0041 nrf 55n 


iu/yi 


E3M10000041H11 


970 


EFA 102253 


4984 


FFA1r003R nrf °.5n 


1U/Z/ 


E3M10000042A03 


971 


EFA101120 


4911 


FFAIfOftlfi nrf 113n 
CjI aiuuvju Oil l up 


il/Oo / 


E3M10000042A03 


971 


EFA101121 

X—fX A LIV1 A 4* X 


4912 


FFA1r0ft3fi nrf 11 Or* 
x_*r /*v i vvLf j? u on l i^p 


lUOoO 


E3M 1 0000042 A08 


972 


EFA102351 


4989 


xiix r\ i cv/u jz, on zup 


iUo34 


E3M10000042A10 


973 


EFA101121 


491? 

*T7 1Z> 


FFAIrOYHfi nrf* 1 I9n 


lUooo 


E3M10000042B01 


974 


EFA101404 

X—lX jCIl X \J X TUT 


4031 


FFAIr-0033 nrf ^n 


IDooi 


E3M10000042B02 


975 


EFA 100668 

X-jX X Li vv\Jl/U 


tOOJ 


FFA1fflA35 nrf SQn 


lOo/y 


E3M10000042B04 


976 


EFA 102 186 


40K1 


UrA I Cv0^3^0ri_j74p 


iuy49 


E3M10000042B04 


976 


FFA 1 024 'tt 


4003 


FFAir»nn/i^ y^ff min 


i nm 1 

1U931 


E3M10000042B08 


977 


FFA101417 


4049 


nr/vicuozz on j op 


10531 


E3M10000042B09 


978 


EFA 101 797 




crA i cuu^^^_on_i o /p 


iuyz4 


E3M10000042B10 


979 


FFA 101 191 

1_/1 /"Y lvl I L, 1 


4019 


l^rAlCUUJO_on__i IZp 


1U686 


E3M10000042B11 


980 


EFA101165 


4079 


j^r/\iL.uuzz. on op 


Ivjjy 


E3M10000042C02 


981 


EFA101150 


4015 


FFAIrfifHR nrf 

c«r /\ i uuo j o on j / p 


i miQ 


E3M10000042C03 


982 


EFA 102780 


5010 


FFA1r0n4^ nrf 1H1m 
l-»r r\ 1 UV/WrJ on 1 u i p 


1 AOAQ 


E3M10000042C04 


983 


EFA 109656 


5004 


£>r s\ i tuvj 7_on__zop 


1 (YTXA 


E3M10000042C10 


984 


EFA100151 

-L-rA XXX W X *J X 


4864 


FFA1rfl091 nrf 14n 

J-/I / V 1 LWZ, 1 OI 1 1 *+p 


1 A^l fi 


E3MI0000042C10 


984 


EFA1 00295 


4873 


FFA 1/^0091 nrf l^n 

i-fjr/vi^vozi on up 




E3M10000042D01 


985 


EFA 1006 15 

A_/A Jl\. X V 1 




FFAlrOfllfii nrf 90n 




E3M10000042D02 


986 


EFA 10^ 501 


4004 


FFAIrHrt^l nrf 

i_#r/-\.iLuuj i on__jjp 


1 Afi7fi 


E3M10000042D03 


987 


EFA 1003 94 




FFA1rflft^4 nrf fin 
cr aivuwt on op 


1 Afi7^ 
IvO/J 


E3M10000042D06 


988 


EFA102091 


4977 


FFAIrOfllfl nrf "^n 


1D4R1 


E3M10000042D09 


989 


EFA101141 


4914 


EFAlcOmO nrf IRn 

i-»A nicuuju oil i op 


mfii4 

lUOlt 


E3M10000042D11 


990 


EFA101412 


4937 


FFA1c0099 nrf 14n 

is I / i. 1 \s\J\J Kill. iT-p 




E3M10000042D12 


991 


EFA1 00795 


4896 


FFA 10004^ nrf 990n 


lOnfi^ 


E3M10000042E05 


992 


EFA102501 


4994 


EFAlc0031 orf ^^n 


10626 


E3M10000042E12 


993 


EFA 102351 


4989 


EFAlc0032 orf 90n 


10634 


E3M10000042F11 


994 


EFA101792 


4961 


EFA 1 c0049 nrf 1 1 


10805 


E3M10000042G01 


995 


EFA101412 


4937 


EFAlc0099 nrf 14n 


10527 


E3M10000042G05 


996 


EFA101685 


4952 


EFAlc0041 nrf SSn 


l v / y i 


E3M10000042G07 


997 


EFA101169 


4923 


EFAIc0024 nrf 

jlji a i wv^t on J op 


10574 


E3M10000042G08 


998 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3MI0000042GI1 


999 


EFA10I120 


4911 


EFAlc0036_orfJ13p 


10687 


E3M10000042GI1 


999 


EFA101I2I 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000042G12 


1000 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M100Q0042H06 


100] 


EFA101799 


4964 


EFAlc0045_prf_169p 


10926 


E3M10000042H08 


1002 


EFA101120 


4911 


EFAlc0036_orfJ13p 


10687 


E3M10000042H11 


1003 


EFA2 00668 


4885 


EFAlc0035_orf 58p 


10679 


E3M10000043A02 


1004 


EFA101799 


4964 


EFAlc0045_orf 169p 


10926 


E3M10000043A03 


1005 


EFA101414 


4939 


EFAlc0022 orf 15p 




E3M10000043A05 


1006 


EFA1 02502 


4995 


EFAlc0031_prf 36p 


10627 


E3M10000043A08 


1007 


EFA100689 


4886 


EFAlc0038_orf_54p 


10717 


E3M10000043A09 


1008 


EFA101414 


4939 


EFAlc0022_orf 35p 


10528 


E3MI0000043A09 


1008 


EFA101415 


4940 


EFAlc0022 orf 16p 


I059Q 


E3M10000043AI0 


1009 


EFA1010S0 


4909 


#N/A 




E3M10000043A11 


1010 


EFA102006 


4973 


EFAlc0025 orf 17p 


10580 


E3MI0000043B01 


1011 


EFA100151 


4864 


EFAIc0021 orf 34p 


10516 


E3M10000043B02 


1012 


EFA101121 


4912 


EFAlc0036 orf 112p 


ivuou 


E3M10000043B03 


1013 


EFA1 0303S 


5017 


EFAlc0030 orf 17p 




E3M10000043B06 


1014 


EFA101404 


4933 


EFAlc0033 orf 55p 


10663 


E3M10000043B08 


1015 


EFA101123 


4913 


EFAlc0040 orf 22p 


1074K 

L\J /HO 


E3M10000043B09 


1016 


EFA101892 


4969 


EFAlc0017 orf 21p 


10506 


E3M10000043B10 


1017 


EFA1 02656 


5004 


EFAlc0039 orf 26p 




E3M10000043BI1 


1018 


EFA100704 


4887 


EFAlcOOlO orf 4p 




E3M10000043B12 


1019 


EFA100151 


4864 


EFAlc0021 orf 14p 


10516 


E3M10000043C01 


1020 


EFAI02656 


5004 


EFAlc0039 orf 26n 


10734 


E3M10000043C08 


1021 


EFA101412 


4937 


EFAlc0022 orf 14p 


10597 


E3M10000043C09 


1022 


EFA100151 


4864 


EFAlc0021 orf 14n 


IOjIO 


E3M10000043D01 


1023 


EFA10I417 


4942 


EFAlc0022 orf 18n 


10531 


E3M10000043D02 


1024 


EFA102502 


.4995 


EFAlc0031 orf 36p 


10697 


E3M10000043D09 


1025 


EFA102351 


4989 


EFAlc0032 orf 20p 


10634 


E3M10000043DJ0 


1026 


EFA101872 


4967 


EFAlc0042 orf 152p 


10815 


E3M10000043D10 


1026 


EFA101873 


4968 


EFAlc0042 orf 153p 


10816 


E3M10000043D12 


1027 


EFA102502 


4995 


EFAlc0031 orf 36p 


10627 


E3M10000043E03 


1028 


EFA100397 


4877 


EFAlc0041 orf 148p 


10773 


E3M10000043E07 


1029 


EFA101339 


4928 


EFAlc0040 orf 13p 


10743 


E3M10000043E08 


1030 


EFA101872 


4967 


EFAlc0042 orf 152p 


1081 5 


E3M10000043E08 


1030 


EFA101873 


496S 


EFAlc0042 orf 153p 


10836 


E3M10000043E10 


1031 


EFA102656 


5004 


EFAlc0039__orf 26p 


10734 


E3M10000043E11 


1032 


EFA102813 


5013 


EFAlc0043 orf 9p 


10878 


E3M10000043F03 


1033 


EFA102655 


5003 


EFAlc0039 orf 25p 


10733 


E3M10000043F04 


1034 


EFA102006 


4973 


EFAlcO025_prfJ7p 


10580 


E3M1000O043FO6 


1035 


EFA100615 


4881 


EFAlc00i6_orf_29p 


10501 


E3M10000043F08 


1036 


EFA101123 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000043F10 


1037 , 


EFA101359 


4916 


EFAJc0022_orf_2p 


10543 


E3M10000043F12 


1038 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043G03 


1039 J 


EFA 102502 


4995 ] 


SFAlc0031_orf_36p 


10627 


E3M10000043G04 


1040 3 


BFA102502 


4995 ] 


EFAlc0031_orfJ6p 


10627 


E3M10000043G05 


1041 ] 


EFA101686 


4953 J 


£FAlc0045_orf_63p 


10940 


E3M10000043G07 


1042 J 


BFA100157 


4865 J 


5FAlc0034_orf63p 


10673 


E3MI0000043G08 


1043 ] 


3FA1010S0 


4909 


#N/A 


miA 


E3M10000043G10 


1044 ] 


5FA101792 


4961 1 


5FAlc0042_orfJ13p 


10805 


E3M10000043G11 


1045 1 


BFA101080 


4909 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000043G12 


1046 


EFA103121 


4912 


EFAlc0036 orf 312p 


i woo 


E3M10000043H02 


1047 


EFA101414 


4939 


EFAlc0022 orf 15p 


10528 


E3M10000043H05 


1048 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043H08 


1049 


EFA100615 


4881 


EFAlc0016 orf 29p 


10501 


E3M10000043H09 


1050 


EFA102006 


4973 


EFAlc0025 orf 17p 


10580 


E3M10000043H11 


1051 


EFA102655 


5003 


EFAlc0039 orf 25p 




E3M10000044C02 


1052 


EFA100955 


4902 


EFA 1 c0022_orf_28p 


10542 


E3M10000044E01 


1053 


EFA102091 


4977 


EFAlcOOlO orf 3p 


10481 


K1M10000002F02 


1054 


KPN101750 


5037 


KPNlcl723 orf lp 


1 IfW 


K1M10000003C01 


1055 


KPN1 03882 


5040 


KPNlc2848 orf Id 


1 1716 
1 1 / ID 


K1M10000007F01 


1057 


KPN104183 


5041 


KPNlcl646 orf 2p 


1 lOJU 


K1M10000007F01 


1057 


KPN 106659 


5049 


KPNlcl646 orf In 


1 164Q 


K1M10000008C02 


1058 


KPN107626 


5051 


#N/A 


#T\J/A 

TTlN//\ 


K1M10000008C10 


1059 


KPN101729 


5036 


KPNlcl566 orf In 


1 1 647 
1 lO^f / 


K1M10000008G10 


1060 


KPN106840 


5050 


KPNlc2087 orf In 


1 1664 


K1M10000009D04 


1061 


KPN 107776 


5052 


KPNlc4041 orf In 

1VJL 1 1 X V t \/ » 1 Ul X I U 


I 1771 

I I / / 1 


K1M10000013E04 


1062 


KPN1 05779 


5047 


KPNlc4012 orf In 


1 1770 


K1M10000020B02 


1065 


KPN101729 


5036 


KPNlcl566 orf In 


1 1647 


K1M10000022C10 


1067 


KPN 100854 


5033 


KPNlc0845 orf In 


1 1630 


K1M10000030C07 


1070 


KPN104716 


5045 


KPN1c^f)94 nrf Sn 


1 1 757 


K1M10000030E07 


1071 


KPN104538 


5044 


jvriNik/^710 uii^_.£p 


I 1 776 

I I /ZO 


K1M10000032E11 


1073 


KPN101729 


5036 


KPN1e1S66 orf In 
xvx in l \s i yji i l y 


1 1647 


K1M10000033B02 


1074 


KPN101729 


5036 


KPN 1e1 566 orf 1n 


1 164.7 


K1M10000033E01 


1075 


KPN100432 


5032 


KPNlcO^ttl nrf In 


11698 1 


K1M10000036G08 


1076 


KPN1 06044 


5048 


#N/A 

XT IN/ xA. 




K1M10000037D10 


1077 


KPN 104281 


5042 


KPNlcSOOO orf 3d 


1 1747 

11/ 


K1M10000038H09 


1078 


KPN 102057 


5038 


KPNlcl958 orf In 

1X1 li Ivl/JU VJl X 1 u 


1 1661 

1 IVJU 1 


K1M10000039H03 


1079 


KPN106840 


5050 


KPNlc2087 orf In 

lu 111 VAvU / \Jk x XL/ 


1 1664 


K1M10000043D05 


1081 


KPN102638 


5039 


KPNlc2127 orf Id 

x*J. ill vx* 1 / vl l X \J 


11667 


KIM10000043H10 


1082 


KPN 105722 


5046 


#N/A 


#N/A 

T» IN/ A 


K1M10000044D08 


1084 


KPN 104430 


5043 


#N/A 


#N/A 


K1M10000044G05 


10S6 


KPN101026 


5035 


KPNIc0875 orf Id 


1 161 1 

1 1UJ 1 


K1M10000045A07 


1087 


KPN101022 


5034 


KPNlcl316 orf 3d 


11642 


K1MI0000045D10 


1088 


KPN102638 


5039 


KPNlc2127 orf lp 


11667 


P1M10000008C06 


1092 


PA2424 


5107 


#N/A 


#N/A 


P1M10000008G04 


1093 


PA0337 


5060 


#N/A 


#N/A 


P1MI0000010C03 


1094 


PA4997 


5202 


#N/A 


#N/A 


P1M10000014H10 


1095 


PA4252 


5168 


#N/A 


#N/A 


P1M100000I4HIO 


1095 


PA4253 


5169 


#N/A 


#N/A 


PIMI0000015C06 


1096 


PA0413 ! 


5064 


#N/A 


#N/A 


P1M10000015C06 


1096 


PA0414 


5065 


#N/A 


#N/A 


P1M10000015C09 


1097 


PA3041 i 


5124 


#N/A 


#N/A 


P1MI0000016C04 


1098 


PA2680 


5117 


#N/A 


#N/A 


PIM1000001SB01 


1099 


PA4264 


5177 


#N/A 


#N/A 


PI Ml 000001 8C01 


1100 


PA4264 


5177 


#N/A 


#N/A 


P1M10000018E01 


1103 


PA4067 


5151 


#N/A 


#N/A 


P1M10000018G01 


1102 


PA4067 


5151 


#N/A 


#N/A 


P1M10000019F01 


1103 


PA4271 


5180 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqED 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
m 


P1M10000019F01 


1103 


PA4272 


5181 


#N/A 


#N/A 


P1M10000021G03 


1104 


PA4264 


5177 


#N/A 


#N/A 


PI Ml 000002 1G05 


1105 


PA4251 


5167 


#N/A 


#N/A 


P1M10000022D09 


1106 


PA5299 


5211 


#N/A 


#N/A 


P1M10000024D06 


1107 


PA3160 


5130 


#N/A 


#N/A 


P1M10000024E06 


1108 


PA4888 


5200 


W/A 


#N/A 


P1M10000024H03 


1109 


PA2313 


5305 


#N/A 


#N/A 


PI Ml 0000025 A06 


1110 


PA2222 


5104 


#N/A 


#N/A 


P1M10000025G07 


1111 


PA3153 


5128 


#N/A 


#N/A 


P1M10000025H07 


1112 


PA3153 


5128 


#N/A 


#N/A 


P1M10000025H07 


1112 


PA3154 


5129 


#N/A 


#N/A 


P1M10000026E06 


1113 


PA0715 


5074 


#N/A 


#N/A 


P1M10000026F04 


1114 


PA2222 


5104 


#N/A 


#N/A 


P1M10000026G09 


1115 


PA3011 


5122 


#N/A 


• #N/A 


P1M10000026H02 


1116 


PA3013 


5123 


#N/A 


#N/A 


P1M10000026H05 


1117 


PA3154 


5129 


#N/A 


#N/A 


P1M10000027A06 


1118 


PA4257 


5172 


#N/A 


#N/A 


PIM10000027B02 


1119 


PA3154 


5129 


#N/A 


#N/A 


P1M10000027G05 


1120 


PA23I3 


5105 


#N/A 


#N/A 


P1M10000028A08 


1121 


PA0788 


5075 


#N/A 


#N/A 


P1M10000028B01 


1122 


PA4263 


5176 


#N/A 


#N/A 


P1M10000028E02 


1123 


PA2584 


5112 


#N/A 


#N/A 


P1M10000029A09 


1124 


PA3154 


5129 


#N/A 


#N/A 


P1M10000029G03 


1125 


PA1301 


5083 


#N/A 


#N/A 


P1M10000029H05 


1126 


PA0353 


5061 


#N/A 


#N/A 


P1MI0000032F04 


1127 


PA0265 


5058 


#N/A 


#N/A 


PI Ml 0000033 A02 


1328 


PA3068 


5126 


#N/A 


#N/A 


P1M10000033B08 


1129 


PA4244 


5160 


#N/A 


#N/A 


P1M10000033E03 


1130 


PA3984 


5147 


#N/A 


#N/A 


P1M10000033F01 


1131 


PA1986 


5095 


#N/A 


#N/A 


P1M10000033G08 


1132 


PA2009 


5096 


#N/A 


#N/A 


P1MI0000035A06 


1133 


PA4249 


5165 


m/A 


#N/A 


P1M10000037B12 


1134 


PA4254 


5170 


#N/A 


#N/A 


PIM10000037G12 


1135 


PA5076 


5204 


#N/A 


#N/A 


P1M10000038B08 


1136 


PA4070 


5152 


#N/A 


#N/A 


P1M10000038C03 


1137 ] 


PA3931 


5146 


#N/A 


#N/A 


P1M10000038C06 


1138 1 


D A2197 


5103 


#N/A 


#N/A 


P1M10000038F04 


1139 1 


3 A5207 


5208 


#N/A 


#N/A 


P1M10000038G02 


1140 1 


>A4542 


5192 


m/A 


#N/A 


P1MI00OOO39GO5 


1141 1 


5 A3764 


5141 


#N/A 


#N/A 


P1M10000039G12 


1142 I 


>A5567 


5220 


#N/A 


#N/A 


P1M10000040C01 


1143 I 


>A4105 


5154 


#N/A 


#N/A 


P1M10000040C04 


1144 I 


>A1 115 


5081 


#N/A 


#N/A 


P1M10000040D04 


1145 I 


>A0378 


5062 


#N/A 


#N/A 


P1M10000040D05 


1146 F 


>A5209 


5209 


#N/A 


#N/A 


JT 1 lvl 1 UL'UUU'tUlS 1 U 


1147 F 


'A2128 


5100 


#N/A 


#N/A 


P1M10000040H03 


3148 F 


'A1I15 


5081 


#N/A 


#N/A 


P1M10000041A12 


1 349 F 


'A4254 


5170 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


P1M10000041B02 


1150 


PA2128 


5100 


#N/A 


#N/A 


P1M10000041E01 


1151 


PA2398 


5106 


#N/A 


#N/A 


P1M1000004IF01 


1152 


PA4681 


5196 


#N/A 


#N/A 


P1M10000042B12 


1153 


PA0642 


5072 


#N/A 


#N/A 


P1M10000042E08 


1154 


PA4252 


5168 


#N/A 


#N/A 


P1M10000042E08 


1154 


PA4253 


5169 


#N/A 


#N/A 


P1M10000043A03 


1155 


PA3006 


5121 


#N/A 


#N/A 


P1M10000043D06 


1156 


PA3764 


5141 


#N/A 


#N/A 


P1M10000044F07 


1157 


PA4244 


1 5160 


M/A 


#N/A 


P1M10000046B03 


1158 


PA1462 


5087 


#N/A 


#N/A 


PIM10000046C07 


1159 


PA2671 


5116 


#N/A 


m/A 


P1M10000046C08 


1160 


PA0472 


5069 


#N/A 


#N/A 


P1M10000046C09 


1161 


PA3764 


5141 


#N/A 


#N/A 


P1M10000046G11 


1162 


PA1115 


5081 


#N/A 


#N/A 


P1M10000047B04 


1163 


PA3006 


5121 


#N/A 


#N/A 


P1M10000047E11 


1164 


PA2684 


5118 


#N/A 


#N/A 


P1M10000047F07 


1165 


PA4506 


5190 


#N/A 


#N/A 


P1M10000047G10 


1166 


PA4259 


5174 


#N/A 


#N/A 


P1M10000048A03 


1167 


PA4105 


5154 


#N/A 


#N/A 


P1M10000049E08 


1168 


PA4272 


5181 


#N/A 


#N/A 


P1M10000049G10 


1169 


PA4027 


5149 


#N/A 


#N/A 


P1M10000050G11 


1170 


PA4249 


5165 


#N/A 


#N/A 


P1M10000051D11 


1171 


PA1365 


5085 


#N/A 


#N/A 


P1M10000051F01 


1172 


PA1115 


5081 


#N/A 


#N/A 


P1M10000052C03 


1173 


PA0938 


5078 


#N/A 


#N/A 


P1M10000052C12 


1174 


PA5076 


5204 


#N/A 


#N/A 


P1M10000052E04 


1175 


PA1398 


5086 


#N/A 


#N/A 


F1M10000053B12 


1176 


PA5436 


5215 


#N/A 


#N/A 


P1M10000053C02 


1177 


PA0353 


5061 


#N/A 


#N/A 


P1M10000053E07 


1178 


PA4254 


5170 


#N/A 


m/A 


P1M10000053F08 


1179 


PA1270 


5082 


#N/A 


#N/A 


P1M10000055A11 


1180 


PA5076 


5204 


#N/A 


#N/A 


P1M1OO00O55CO8 


1181 


PA1493 


5088 


#N/A 


#N/A 


P1M1OO0OO55EO5 


1182 


PA5507 


5219 


#N/A 


#N/A 


P1M10000056C07 


1183 


PA1360 


5084 


#N/A 


#N/A 


P1M10000056F05 


1184 


PA4258 


5173 


#N/A 


#N/A 


P1M10000056F05 


1184 


PA4259 


5174 


#N/A 


#N/A 


P1M10000056F06 


1185 


PA2634 


5114 


#N/A 


#N/A 


PIM10000O56G01 


1186 


PA5076 


5204 


m/A 


#N/A 


P1M10000058B07 


1187 


PA5436 


5215 


#N/A 


#N/A 


P1M10000059B04 


1188 


PA4375 


5186 


#N/A 


#N/A 


P1M10000059B10 


1189 ] 


PA4269 


5179 


#N/A 


#N/A 


P1M10000059B11 


1190 


PA0934 


5077 


#N/A 


#N/A 


P1M10000059D11 


1191 ] 


PA4027 


5149 


#N/A 


#N/A 


PIM10000059H08 


1192 i 


PA4027 


5149 


#N/A 


#N/A 


PIM10000059H09 


1193 ] 


PA4271 


5180 


#N/A 


#N/A 


P1M10000060E03 


1194 3 


PA0423 


5067 


#N/A 


#N/A 


P1M10000060H02 


1 195 J 


*A0221 


5057 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


mil lengin 

ORF 
Protein Seq 
ID 


P1M10000060H04 


1196 


PA4473 


5189 


#N/A 


ffN/A 


P1M10000061B04 


1197 


PA2726 


5119 


#N/A 


ffN/A 


P1M10000061E04 


1198 


PA4244 


5160 


#N/A 


■#XT/A 

ffN/A 


P1M10000061F04 


1199 


PA3522 


5136 


#N/A 


■WXT/ A 
#N/A 


P1M10000062A12 


1200 


PA4598 


5194 


#N/A 


#N/A 


P1M10000062C03 


1201 


PA0321 


5059 


#N/A 


■#XT/ A 

ffN/A 


P1M10000062C04 


1202 


PA4254 


5170 


#N/A 


£XT/ A 

ffN/A 


P1M10000062C07 


1203 


PA4251 


5167 


#N/A 


#N/A 


P1MI0000062C12 


1204 


PA53I6 


5212 




#N/A 


P1M10000062D07 


1205 


PA4247 


5163 


#N/A 


-WX17 A 

ffN/A 


P1M10000062D08 


1206 


PA0882 


5076 


#W/A 


ffN/A 


P1M10000062E08 


1207 


PA4248 


5164 


HKS/A 
irlN/jtt. 


JiXT/A 

ffN/A 


P1M10000062E08 


1207 


PA4249 


5165 


#N/A 


■WXT/ A 

ffN/A 


P1M10000062F06 


1208 


PA0028 


5053 


TTIN//1. 


■WXT/ A 

ffN/A 


P1M10000062G11 


1209 


PA4506 


5190 


#"NJ/A 


ffN/A 


P1M10000062H01 


1210 


PA3121 


5127 


#NJ/A 
rrlNZ/V 


#N/A 


P1M10000062H04 


1211 


PA4254 


5170 




ffN/A 


P1M10000063F02 


1212 


PA2684 


5118 


#N/A 


-WKT / A 

#N/A 


P1M10000063G02 


1213 


PA4262 


5175 


fflN/A 


#N/A 


P1M10000063H02 


1214 


PA4081 


5153 


ttIN/A 


■WKH A 

ffN/A 


P1M10000064A10 


1215 


PA4268 


5178 


ifXT/A 
fflN/A 


#N/A 


P1M10000064C02 


1216 


PA0650 


5073 


ffN/A 


#N/A 


P1MI0000064C03 


1217 


PA5030 


5203 


4X7/ A 
it IN/ A 


#N/A 


P1M10000064D03 


1218 


PA0129 


5055 


fflN/A 


#N/A 


P1M10000064E05 


1219 


PA4512 


5191 


TflN/A 


JXXT/ A 

#N/A 


P1M10000064G12 


1220 


PA2147 


5101 


&KJ/A 
TrlM/A 


•MXT / A 

ffN/A 


PIM10000064H07 


1221 


PA1072 


5080 


#W/A 
friN/A 


■WKT / A 

ffN/A 


P1M10000065A04 


1222 


PA3522 


5136 


#N/A 


ffN/A 


P1M10000065B07 


1223 


PA4347 


5184 


#NYA 

TTlN/.rV 


ffN/A 


PIM10000065C03 


1224 


PA4347 


5184 


#NYA 

TTIN/jTV 


ffN/A 


P1M10000065C05 


1225 


PA0642 


5072 


#N/A 


ffN/A 


PIM10QQQ065D06 


1226 


PA4347 


5184 


#N/A 


■#XT/ A 

ffN/A 


P1M10000065F01 


1227 


PA2494 


5111 




•WX17 A 

ffN/A 


P1M10000065G06 


1228 


PA0423 


5067 




ffN/A 


P1M10000065H07 


1229 


PA1019 


5079 


#N/A 


4XT/A 


P1M10000066A10 


1230 


PA4709 


5197 


#N/A 


4M/A 
fflN/A 


P1M10000066A11 


1231 


PA2594 


5113 


#N/A 


fflN/A 


P1M10000066F04 


1232 


PA4024 


5148 


#N/A 


tfNJ/A 


P1M10000067A05 


1233 ] 


PA3876 


5144 


#N/A 




P1M10000067A05 


1233 ] 


PA3877 


5145 


#N/A 


#N/A 


P1M10000067A06 


1234 


'A0419 


5066 


#N/A 


#N/A 


P1M10000067A08 


1235 1 


^0600 


5071 


#N/A 


#1\J/A 

tt1N//\ 


P1M10000067C04 


1236 1 


>A3S45 


5142 


#N/A 


#M/A 


P1M10000067C06 


1237 1 


5 A4433 


5188 


#N/A 


tfNI/A 

n-lN/A 


P1M10000067D05 


1238 I 


>A3479 


5134 


#N/A 


#N/A 


P1M10000067F05 


1239 I 


>A3643 


5137 


#N/A 


#N/A 


P1M10000067G05 


1240 I 


>A5199 


5207 


#N/A 


#N/A 


PIM10000068A09 


1241 I 


>A0353 


5061 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fllfl Ion crfVi 

luii icngin 

ORF 
Protein Seq 

m 


P1MI0000068D04 


1242 


PA5388 


5213 


M IN/ £\ 


if XT /A 
ffN/A 


P1M10000068F04 


1243 


PA4237 


5158 


#XJ/A 


if XT /A 
ffN/A 


P1M10000068F08 


1244 


PA5193 


5206 


#-XJ/A 


if XT /A 
ffN/A 


P1M10000068G01 


1245 


PA3716 


5140 


#.XJ/A 


ifXT/A 

ffN/A 


P1M10000068H05 


1246 


PA4268 


5178 


tfN/A 

rrlN/rV 


ifXT/ A 

ffN/A 


P1MI0000069D09 


1247 


PA4246 


5162 


#XJ/A 

frlN/rY 


ifXT/ A 

#N/A 


P1M10000069G06 


1248 


PA4246 


5162 


ir IN/ /A 


ifXT/A 

ffN/A 


P1M10000069H02 


1249 


PA4433 


5188 


#NI/A 

irlN/AV 


ifXT/A 

ffN/A 


P1M10000070A05 


1250 


PA2470 


5109 


#-XJ/A 

IT IN/ /\ 


if XT /A 

ffN/A 


P1M10000070B10 


1251 


PA5393 


5914 


#XJ/A 

fflN//\ 


•WXT/ A 

ffN/A 


P1M10000070C06 


1252 


PA4237 


5158 




■WXT /A 

ffN/A 


P1M10000070D08 


1253 


PA4105 


5154 


#.XJ/A 
fflN/A 


-WXT/ A 

ffN/A 


P1M10000070E03 


1254 


PA4709 


5107 


TTiN/A 


ifXT/A 

ffN/A 


P1M10000070G06 


1255 


PA3374 


5133 


4XT/A 
ffN/A 


•WXT / A 

ffN/A 


P1M10000070G12 


1256 


PA3121 


5127 


&XT/A 
fflN/A 


■WXT/A 

ffN/A 


P1M10000070H06 


1257 


PA3374 


5133 


#.XT/A 
ffN/A 


V^XT / A 

ffN/A 


P1M10000071A03 


1258 


PA4251 


5167 

J 1U / 


&XT/A 

fflN/A 


-WXT / A 

ffN/A 


P1M10000071C01 


1259 


PA4251 




ffN/A 


•WXT/ A 

ffN/A 


P 1 Ml 000007 1E04 


1260 


PA3484 


5135 


if XT /A 
ffN/A 


ffN/A 


P1M10000071F01 

X, ll r I X v/vviyi/ / X X \J X 


1261 


PA0506 


5070 


-ffXT/A 

ffN/A 


-WXT / A 

#N/A 


PI Ml 0000073 A06 


1262 


PA 4946 


D lOZ 


ffN/A 


#N/A 


P1M10000073R10 

1 ll'HUUUVV/ JD1U 


1963 


PA 5948 




ffXT/ A 
ffN/A 


.WXT / A 

ffN/A 


P1M10000073D04 


1264 


PA 1 11 5 


5081 

JUO 1 


ffxT/A 
ffN/A 


•WXT / A 

ffN/A 


P1M1 0000073 D09 




PA 1018 


50Q4 


-WXT7 A 

ffN/A 


■//XT / A 

ffN/A 


P1M10000073G03 


1266 


PA 5948 


5910 


J-fXT/A 
ffN/A 


-WXT/ A 

ffN/A 


P1M10000074B01 


1267 


PA4771 


5100 


ffXT/A 
ff JN7A 


•WXT/ A 

ffN/A 


P1M10000074B04 


1268 


PA 1684 


5001 


ffN/A 


•WXT /A 

ffN/A 


P1M10000074E04 

X A A'X -* WWW / TlJv ■ 


1269 


PA0190 


5054 


fflN/A 


ffXT/A 

ffN/A 


P1M10000074E09 


1270 


PA3479 




ffiN/A 


if XT/ A 

ffN/A 


P1M10000074F10 


1271 


PA1019 


5070 

JU A 7 


&XT/A 
ffiN/A 


if XT/ A 

ffN/A 


P1MI0000074G12 


1272 


PA4244 


5160 


fflN//\ 


ifM/A 
fflN/A 


P1M10000074G12 

X * *.»x x W\/W / TVJ X<*J 


1272 


PA4245 


5161 


&XT/A 
fflN/A 


•WXT /A 

ffN/A 


P1M10000075A04 


1273 


PA3279 


5131 
jiji 


j¥XT/A 
ffiN/A 


?tfxr/A 
ffN/A 


P1MI0000075A04 


1273 


PA3280 


5139 
*j ij^ 


£XT/A 
fflNV/Y 


^XT/A 
ffN/A 


P1M10000075B03 


1274 


PA4576 


5103 


i£XI/A 
ff lN//\ 


&XT/A 
ffN/A 


P1M10000075F02 


1275 


PA4254 


5170 


&XI/A 

frlN/rV 


^XT/A 


P1M10000075G05 


1276 


PA3709 


5139 


#X]/A 


^N/A 


P1M10000076D05 


1277 


PA1876 


5093 


#XI/A 

rrlN/rV 


i/XJ/A 


P1M10000076D10 


1278 


PA1636 


5090 


&XI/A 


^XJ/A 
ft IN/ /\ 


P1M10000077A08 


1279 


PA3479 


5134 


#N/A 

Tr IN/ /V 


UN/A 

/TIN/ / V 


P1M10000077C08 


1280 


PA1019 


5079 


#XJ/A 


#N/A 


P1M10000077E04 


1281 


PA3522 


5136 


#N/A 


#N/A 


P1M10000077H05 


1282 


PA4246 


5162 


#XJ/A 


^N/A 


P1M10000079A10 


1283 


PA4576 


5193 


#N/A 


#-XT/A 


P1M10000079B10 


1284 


PA4576 ; 


5193 


#N/A 


#N/A 


P1M10000079C10 


1285 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079D01 


1286 


PA1547 


5089 


#N/A 


#N/A 


P1M10000079D10 


1287 


PA5490 


5217 


#N/A 


#N/A 
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Clone name 


Clone 
beqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

TTk 


P1M10000079F06 


1 288 


PA3006 


5121 


#N/A 


#N/A 


P1M10000080B01 


1289 


PA3866 


5143 


#N/A 


#N/A 


P1M10000080B06 


1290 


PA4244 


5160 


#N/A 


#N/A 


P1M10000080B06 


I290 


PA4245 


5161 


#N/A 


#N/A 


P1M10000080C01 


129I 


PA0469 


5068 


#N/A 


#N/A 


PIM10000080C06 


1292 


PA4250 


5166 


#N/A 


#N/A 


P1M10000080E04 


1 293 


PA4250 


5166 


#N/A 


#N/A 


P1MI0000081D12 


1 294 


PA3006 


5121 


#N/A " 


#N/A 


PIM10000081G05 


1 295 


PA4037 


5150 


#N/A 


#N/A 


P1M1 000008 1H05 


1296 


PA4316 


5182 


#N/A 


#N/A 


P1M10000082A05 


1297 


PA0401 


5063 


#N/A 


#N/A 


P1M10000082B04 


1298 


PA3006 


5121 


#N/A 


#N/A 


P1M10000082C05 


1299 


PA4246 


5162 


! #N/A 


#N/A 


P1M10000082D05 


1300 


PA4256 


5171 


#N/A 


#N/A 


P1M10000082E05 


1301 


PA4246 


5162 


#N/A 


#N/A 


P1M10000083A11 


1302 


PA3006 


5121 


#N/A 


#N/A 


P1M10000083B01 


1303 


PA4271 


5180 


#N/A 


#N/A 


P1M10000083B12 


1304 


PA4268 


5178 


#N/A 


#N/A 


P1M10000083C11 


1305 


PA4242 


5159 


#N/A 


#N/A 


PIM10000083CI2 


I306 


PA3006 


5121 


#N/A 


#N/A 


P1M10000084A04 


1307 


PA4942 


5201 


#N/A 


#N/A 


PIM10000084D03 


1 308 


PA3006 


5121 


#N/A 


#N/A 


P1M10000084E04 


1309 


PA5493 


5218 


#N/A 


#N/A 


P1M10000084E11 


1310 


PA2196 


5102 


#N/A 


#N/A 


P1M10000084F08 


I3l l 


PA4271 


5180 


#N/A 


#N/A 


P1M10000085D06 


1312 


PA3006 


5121 


#N/A 


#N/A 


P1M10000086A02 


1313 


PA4413 


5187 


#N/A 


#N/A 


P1M10000086B01 


1314 


PA4158 


5157 


#N/A 


#N/A 


P1M10000086D02 


1315 


PA2641 


5115 


#N/A 


#N/A 


P1M10000086E05 


1316 


PA3006 


5121 


#N/A 


#N/A 


PIM10000087A11 


1317 


PA4268 


5178 


#N/A _ 


#N/A 


P1M10000087C09 


1318 


PA2083 


5097 


#N/A 


#N/A 


P1M10000087E04 


13I9 


PA4246 


5162 


#N/A 


#N/A 


PIM10000087F04 


1320 


PA014I 


5056 


#n/a 


#N/A 


PIM10000087F09 


132I 


PA4124 


5155 


#N/A 


#N/A 


P1M10000087F09 


132I 


PA4125 


5156 


#N/A 


#N/A 


P1M10000088A07 


1 322 ] 


PA2742 


5120 


#N/A 


#N/A 


P1M10000088D06 


1323 ] 


PA2108 


5099 


#N/A 


#N/A 


P1MJ0000089C08 


1324 ] 


PA3048 


5125 


m/A 


#N/A 


PIM10000089D11 


1325 ] 


PA4268 


5178 


#N/A 


#N/A 


P1M10000089G08 


1326 ] 


3 A246l 


5108 


#N/A 


#N/A 


P1M10000090B11 


1327 I 


>A3l53 


5128 


#N/A 


#N/A 


P1M10000090F06 


1328 I 


>A23l3 


5105 


#N/A 


#N/A 


P1M10000090F08 


1329 I 


>A4258 


5173 


#N/A 


#N/A 


P1M10000090F08 

E> 1 iv x i f\t\r\r\r\c\ 1 t*vao 


I329 I 


>A4259 


5174 


#N/A 


#N/A 


F1M1U000091D02 


1330 I 


>A3866 


5143 


#N/A 


#N/A 


P1M10000091E09 


1331 F 


>A5316 


5212 


#N/A 


#N/A 


P1M10000091G10 


1332 F 


>A2742 


5120 j 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


P1M10000092B02 


1333 


PA2641 


5115 


#N/A 


#N/A 


P1M10000092B10 


1334 


PA4268 


5178 


#N/A 


#N/A 


P1M10000092D09 


1335 


PA2128 


5100 


#N/A 


#N/A 


P1M10000092E02 


1336 


PA4256 


5171 


#N/A 


#N/A 


P1M10000092F05 


1337 


PA0423 


5067 


#N/A 


#N/A 


P1M10000093A03 


1338 


PA5088 


5205 


#N/A 




P1M10000093B09 


1339 


PA3703 


5138 


#N/A 


it IN/ iY 


P1M10000093C08 


1340 


PA1868 


5092 


#N/A 


#N/A 

trL\/r\. 


P1M10000093E09 


1341 


PA4332 


5183 


#N/A 


#N/A 

Trl\frx 


P1M10000093F03 


1342 


PA2101 


5098 


#N/A 


#M/A 
TriN/rv 


P1M10000093H07 


1343 


PA4665 


5195 


#N/A 




P1M10000094F04 


1344 


PA4268 


5178 


#N/A 




P1M10000094H03 


1345 


PA4744 


5198 


#N/A 


#N/A 


P1M10000095C01 


1346 


PA2488 


5110 


#N/A 




P1M10000095C09 


1347 


PA5443 


5216 


#N/A 




P1M10000095E04 


1348 


PA4363 


5185 


#N/A 




P1M10000095G04 


1349 


PA4256 


5171 


#N/A 




P1M10000096E04 


1350 


PA0353 


5061 


#N/A 


WIN/ A 


P1M10000096E12 


1351 


PA4246 


5162 






S1M10000001A05 


1354 


SAU103232 


5769 


SAUlc0045 orf 34lp 


17£Q7 


S1M10000001A05 


1354 


SAU201508 


5819 


SAU2c0432 orf 1°n 


1 7QA7 


SIM10000001A08 


1355 


SAU102437 


5670 


SAUIc0045 orf 33n 




S1M10000001A09 


1356 


SAU101907 


5574 


SAUIc0040 orf 7°n 




S1M10000001A10 


1357 


SAU1 02602 


5708 


SAUlc0032 orf 5n 




S1M10000001C06 


1358 


SAU102939 


5747 


#N/A 




S1M10000001D01 


1359 


SAU101907 


5574 


SAUlc0040 orf 79p 


17447 


S1M10000001D02 


1360 


SAU100527 


5285 


SAUlc0037 orf lOlp 




S1M10000001D02 


1360 


SAU100880 


5346 


SAUlc0037 orf lOOp 




S1M10000001D06 


1361 


SAU101632 


5499 


SAUlc0039 orf 3p 


12407 


S1M10000001D07 


1362 


SAU101360 


5431 


SAUlc0044 orf 109p 


12555 


S1M10000001E02 


1363 


SAU102602 


5708 


SAUlc0032 orf 5p 


1774Q 


S1M10000001E04 


1364 


SAU102284 


5635 


SAUlc0038 orf 5p 




S1M10000001E04 


1364 


SAU201469 


5816 


SAU2c0438 orf 6p 




S1M10000001E05 


1365 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000001E09 


1366 


SAU201752 


5832 


SAU2c0436 orf 19p 


12963 


S1M10000001E10 


1367 


SAU1 03038 


5757 


#N/A 


#N/A 


S1M10000001E11 


1368 


SAU302513 


5906 


SAU3cl298__orfJp 


13085 


S1M10000001F02 


1369 


SAU1 01 907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000001F04 


1370 


SAU1 00300 


5253 


SAUlc0040_orf_90p 


12451 


SIM10000001F08 


1371 


SAU102437 


5670 


SAUlc0045_orf_33p 


12695 


S1M10000001F09 


1372 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000001F10 


1373 


SAU102602 


5708 


SAUlc0032_orfpp 


12249 


S1M10000001F11 


1374 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000001G0I 


1375 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000001G07 


1376 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000001G08 


1377 , 


SAU102939 


5747 


m/A 


#N/A 


SI Ml 000000 1G10 


1378 . 


SAU1 00300 


5253 J 


3AUlc0040j>rf90p 


12451 


S1M10000002A02 


1379 


3AU1 02631 


5721 < 


5AUlc0045_orf_94p 


12712 
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Clone name 


Clone 
SeqlE 


i JfathoSeq Locus 
> 


| Gene SeqID 
j (protein) 


Uenemarked gene 


full length 
ORF 


SIM10000002A09 
SIM10000002A10 
SJM10000002A10 


1380 
1381 
1381 


SAUI0I495 
SAU20I810 
SAU202174 


5467 
5836 
5845 


SAUlc0037_orf65p 
SAU2c0308 orf 2p 
SAU2c0412_orf_3p 


Protein Seq 
ID 

12360 

12769 
12895 


SIM10000002A10 
S1M10000002A12 
S1M10000002A12 
S1M10000002AI2 


1381 
1382" 
1382 
1382 


SAU301148 
SAU200916 
SAU300455 
SAITC0169O 


5888 
5797 
5872 
5899 


#N/A 
SAU2c0373_orf_4p 

#N/A 
SAU3cl478_orf_2p 


#N/A 
12838 
#N/A 
13140 


S1M10000002B01 


1383 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000002B03 
S1M10000002B04 


1384 
1385 


SAU101034 
SAU101907 


5371 
5574 


SAUlc0044_orf_27p 


12608 


SIM10000002B05 


1386 


SAU101868 


5565 


SAUlc0040_orfJ79p 
SAUlc0036_orf23p 


12442 
12320 


S1M10000002B06 


1387 


SAU100157 


5237 


SAUIc0040_orf_8Ip 


12444 


SIM10000002B07 


1388 


SAU103389 


5441 


SAUlc0038_orf_54p 


12387 


S1M10000002B09 


1389 


SAU2018I0 


5836 


S5AU2c0308_orf_2p 


12769 


S1M10000002B09 


1389 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000002B09 


1389 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002B11 


1390 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


S1M10000002C02 


1391 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000002C02 


1391 


SAU202174 


5845 


SAU2c04l2_orf3p 


12895 


SIM10000002C02 


1391 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002C09 


1392 


SAU101752 


5522 


SAUlc0040j>rf85p 


12447 


SIMIQ000002C10 


1393 


SAU103077 


5759 


SAUlc0039 orf 44p 


12408 


SIMW000Q02CU 


1394 


SAU202267 


5848 


SAU2c0204 orf 2p 


12727 


S1M10000002C11 


1394 




5853 


SAU2c0109__orf2p 


12718 


S1M10000002C11 


~ 3394 


SAU203001 


5859 


SAU2c0412_orfJ5p 


12894 


S1M10000002C11 
S1M10000002C11 


1394 
1394 


SAU302698 
SAU302699 


5909 
5910 


SAU3cl408_orf2p 


13114 


S1M10000002C12 


1395 


SAU101039 


5373 


SAU3cl408_orf3p 
SAUlc0043_orfJ81p 


13115 
12522 


S1MI0000002D01 


1396 


SAU101907 " 


5574 


SAUlc0040_orf79p 


12442 


S1M10000002D02 


1397 


SAU100741 


5318 


SAUIc0039_orf48p 


12409 


S1MI0000002D03 


1398 


SALT102631 


5721 


bViUlc0045j>rf94p 


12712 


SIM10000002D05 


1399 


SAU202930 


5856 


SAU2c0396 orf 3p 


12871 


SIM10000002D07 


1400 


SAU101652 


5503 J 


SAUlc0042 orf 123p 


12492 


S1M10000002D07 


1400 ! 


$AUJ01653 


5504 2 


SAUlc0042_orfJ24p 


12493 


S1M10000002D08 


1401 J 


SAU101652 


5503 « 


>AUlc0042_orf_123p 


12492 


S1M10000002D10 


1402 5 


5AU102939 


5747 


#N/A 


#N/A 


S1M10000002D12 


1403 5 


5AU100952 


5358 < 


JAUlc0043_orfJ82p 


12523 


S1M10000002E01 


1404 5 


5AU101616 


5495 I 


JAUic0040_orf_32p 


12432 


S1M10000002E02 


1405 6 


JAU200914 


5796 S 


>AU2c0373_orf_2p 


12837 


S1M10000002E07 


1406 S 


>AU201810 


5836 S 


AU2c0308_orf2p 


12769 


S1MI0000002E07 


1406 S 


AU202I74 


5845 S 


AU2c04I2_orf3p 


12895 


SIM10000002E07 


1406 S 


AU301148 


5888 


#N/A 


#N/A 


S1M10000002E09 


1407 S 


AUJ00158 


5238 S 


AU!c0040_orf_80p 


32443 


SJM100000Q2EU 


1408 S 


AU 102631 


5721 S 


AUIc0045_prf94p 


12712 


S1M10000002E12 


1409 S 


AU101869 


5566 S 


AUlc0036_orf_24p 


12321 


S1M10000002F01 


1410 <s 




5798 S 


AU2c0365_orf_5p 


12815 


S1M10000002F02 


1411 S 


AU301620 


5899 S 


AU3cl478j>rf_2p 


13140 


S1MI0000002F04 


1412 S 


AU102939 


5747 


#N/A 


#N/A 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000002F09 


1413 


SAU302513 


5906 


SAU3cl298_orfJp 


13085 


S1M10000002F12 


1414 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000002G01 


1415 


SAU102939 


5747 


#N/A 


#N/A 


S1MI0000002G03 


1416 


SAUI00608 


5297 


SAU1 c0034_orf_69p 


12293 


S1M1 0000002G05 


1417 


SAU101907 


5574 


SAU!c0040_orf_79p 


12442 


SIM10000002G06 


1418 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1MI0000002G07 


1419 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000002G08 


1420 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000002G09 


1421 


SAU102939 


5747 


#N/A 


#N/A " 


S1M10000002G10 


1422 


SAU101495 


5467 


SAUlc0037_orf65p 


12360 


S1M10000002G11 


1423 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000002G12 


1424 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM1 0000003 A01 


1425 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000003A01 


1425 


SAU202174 


5845 


S AU2c04 1 2_orf_3 p 


12895 


S1M10000003A01 


1425 


SAU301148 


5888 


#N/A 


#N/A 


S1M1 0000003 A02 


1426 


SAU10I624 


5497 


SAUlc0040_orf 25p 


12429 


S1M10000003A03 


1427 


SAU101752 


5522 


SAUlc0040 orf 85p 


17447 

lift/ 


SIM! 0000003 A04 


1428 


SAU1 01360 


5431 


SAUlc0044_orf 109p 


12555 


S1M10000003A06 


1429 


SAU1 01266 


5408 


SAUlc0042 orf ll7p 




S1M10000003A07 


1430 


SAU101907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000003A08 


1431 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000003A10 


1432 


SAU 100432 


5271 


SAUlc0040 orf 88p 


12450 


S1M10000003A11 


1433 


SAU101495 


5467 


SAUlc0037_orf 65p 


12360 


S1M10000003B06 


1434 


SAU 102007 


5590 


SAUlc0040 orf 108p 


12428 


S1M10000003B08 


1435 


SAU100952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


S1M10000003B09 


1436 


SAU 100771 


5325 


SAU 1 c0043_orf_49p 


12545 


S1M10000003B12 


1437 


SAU302060 


5905 


SAU3cOS79__orf_lp 


13042 


SIM10000003C06 


1438 


SAU1 02447 


5672 


SAU1 c0045_orf_24p 


12685 


S1MI0000003C07 


1439 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000003C10 


1440 


SAU101907 


5574 


SAU 1 c0040_orf_79p 


12442 


S1M10000003C12 


1441 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1MI0000003D05 


1442 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000003D06 


1443 


SAU101996 


5584 


SAUlc0040_prf99p 


12456 


S1M10000003D08 


1444 


SAU1 00793 


5329 


SAUlc0028_prf_52p 


12188 


S1M10000003D10 


1445 


SAU102422 


5666 


SAUlc0030_orf_22p 


12207 


S1M10000003E07 


1446 


SAU1 00964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000003E09 


1447 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003E10 


1448 


SAU10I674 


5508 


3AUlc0044_orf_226p 


12594 


SIM10000003EI1 


1449 


SAU1 01907 


5574 1 


SAUIc0040_orfJ9p 


12442 | 


S1M10000003F02 


1450 


SAU1O1907 


5574 


3AUlc0040_orf_79p 


12442 


S1M10000003F05 


1451 


SAU101092 


5381 J 


5AUlc0028_orf_9p 


12192 


S1M10000003F06 


1452 . 


SAU100158 


5238 


3AUlc0040_orf_80p 


12443 


S1M10000003F07 


1453 . 


3AU200914 


5796 S 


SAU2c0373_orf_2p 


12837 


S1M10000003F08 


1454 J 


3AU102939 


5747 


#N/A 


#N/A 


S1M10000003F12 


1455 J 


3AU101360 


5431 « 


$AUlc0044_orf_109p 


12555 


S1M10000003G03 


1456 \ 


3AU101907 


5574 < 


$AUlc0040_prfJ79p 


12442 


S1M10000003G04 


1457 ; 


3AU201810 


5836 J 


>AU2c0308_orf_2p 


12769 


S1M10000003G04 


1457 J 


SAU202I74 


5845 $ 


>AU2c0412_orf_3p 


12895 



-408- 



TABLE IA PCT/US01/09180 



Clone name 


CIon< 
SeqlT 


' PathoSeq Locus 
> 


Gene SeqID 
(protein) 


tienemarked gene 


full length 
ORF 


SIMW000003G04 

S1M1OOO0003G08 

S1M10000003G10 

S1M10000004A04 

SIM10000004A06 

S1M10000004A07 

S1M10000004A11 

S1M10000004A12 

SIMI0000004B03 

S1M10000004B04 

S1M10000004B06 

S1M10000004B08 

S1M10000004B09 

S1M10000004B11 

S1M10000004C01 

S1M10000004C02 


1457 

1458 

1459 

1460 

1461 

1462 

1463 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 


SAU301148 
SAUl 02939 
SAU 102939 
SAUl 02631 
SAU 100964 
SAU200916 
SAU 100521 
SAUl 02132 
SAU102610 
SAU 3 02059 
SAUl 0^919 
SAU 100272 
SAU101476 
SAU101495 
SAU102631 
SAU201810 


5888 

5747 

5747 

5721 

5363 

5797 

5283 

5605 

5714 

5597 

5747 

5251 

5459 

5467 

5721 

5836 


#N/A 
#N/A 
#N/A 
SAU 1 c0045_orf_94p 
SAUlc0044_orf_86p 
SAU2c0373_orf_4p 
SAUlc0044_orf_250p 
SAUlc0027_orf_19p 
SAUlc0041_orf53p 
SAUlc0034_orf_51p 

#N/A 
SAUlc0018_orf_7p 
SAUlc0032_orfl69p 
SAUlc0037_orf_65p 
SAUlc0045_orf_94p 


Protein Seq 
ID 

m/A 

m/A 

m/A 

12712 

12641 

12838 

12600 

12177 

12474 

12286 

m/A 

12141 

12254 

12360 

12712 


S1M10000004C02 

SIM10000004C02 

SIMW00O004CO3 

S1M10000004C06 

S1M10000004C07 

S1M10000004C08 

S1M10000004C08 

S1M10000004C09 

S1M10000004C09 

S1M10000004C09 

SIM10000004CIO 

S1M10000004C10 

S1M10000004C10 

S1M10000004C12 

S1M10000004D01 

S1M10000004D01 

S1M10000004D03 

S1MI0000004D03 


1472 

1472 

1473 

1474 

1475 

1476 

1476 

1477 

1477 

1477 

1478 

1478 

1478 

1479 

1480 

1480 

1481 J 

1481 i 


SAU202174 

SAU301148 

SAU 102939 

SAUl 02883 

SAU 102939 

SAU101455 

SAU200916 

SAU201810 

SAU202174 

SAU301148 

SAU10I27I 

SAU101286 

SAU302931 

SAU102007 

SAU101301 

SAU101302 

SAU 1023 90 

3AU201333 


5845 

5888 

5747 

5741 

5747 

5456 

5797 

5836 

5845 

5888 

5411 

5413 

5913 

5590 

5416 

5417 

5657 ; 
5810 < 


SAU2c0308_orf_2p 
SAU2c0412_orf_3p 
#N/A 
#N/A 
SAUl c0045_orf38p 
#N/A 

SAU 1 c0045_prf250p 
SAU2c0373_orf_4p 
SAU2c0308_orf_2p 
SAU2c0412__orf3p 

#N/A 
SAU 1 c003 7_prf_90p 
SAUl c0034_orf_67p 
SAU3cl507__orf_10p 
SAUlc0040_orf_108p 
SAUIc0044_orf.ll4p 
3AUlc0044_orfJ15p 
SAUlc0033_orf_38p 
>AU2c0418_orf8p 


12769 
12895 

m/A " 
m/A 

12702 

#N/A 

12686 

12838 

12769 

12895 

#N/A 

12366 

12292 

13155 
12428 
12558 
12559 
12269 
12905 


SIM10000004D04 
S1M10000004D04 
S 1 Ml 0000004D06 


1482 J 

1482 5 

1483 5 


SAU101807 
>AU101808 
>AU201571 


5548 < 
5824 $ 


SAU 1 c0032_orf_26p 
iAUlc0032_orf_27p 
iAU2c0447 orf 17p 


12231 
12232 
12997 


olMl 0000004D07 


1484 5 


5AU201810 


5836 S 


iAU2c0308_orf_2p 


12769 


oIMl 0000004D07 
o 1 M I UOU0UU4D07 


1484 5 
1484 S 


JAU202174 
»AU301148 


5845 S 
5888 


►AU2c0412_orf_3p 


12895 


b 1 M 1 0000004D08 


1485 S 


AU100414 


5270 S 


#N/A 
AUlc0022 orf 24p 


#N/A 
12148 


S1M10000004D10 


1486 S 


AU101365 


5432 S 


~AUlc0044_orf_112p 


12556 


MM! OU00004D 1 2 


1487 S 


AU101545 


5474 S 


AUlc0037_orfJ32p 


12348 


SIM10000004D12 


1487 S 


AU 101546 


5475 9 


a. u i cuito /_prt 1 5 3p 


12349 


S1M100000Q4E03 


1488 S 


AU101371 


5435 S 


AUlc0033_orf_7p 


12275 


S1M10000004E04 
S1M10000004E06 


1489 S 

1490 S 


AU1 02602 
AU101791 


5708 ~ S. 
5532 & 


AUlc0032_orfl5p 
AUlc0032_orf_12p * ' 


12249 
12216 


S1M10000004E07 


1491 S 


AU101476 


5459 S, 


^Ulc0032_orf_69p 


12254 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full IpncrfJi 

ORF 
Protein Seq 
ID 


S1M10000004E11 


1492 


SAU102939 


5747 


#N/A 


#M/A 


S1M10000004E12 


1493 


SAU101996 


5584 


SAUlc0040 orf 99n 


194.^6 
IZH-jO 


S1M10000004F01 


1494 


SAU101039 


5373 


SAUlc0043 orf 18 Id 


19^99 


S1M10000004F02 


1495 


SAU100157 


5237 


SAUlc0040 orf 81p 


1944.4 


S1M10000004F06 


1496 


SAU201611 


5825 


SAU2c0440 orf 14n 


IZ>> / j 


S1M10000004F07 


1497 


SAU1 02764 


5734 


SAUlc0044 orf 56n 


1 9^0^ 
1ZOZJ 


S1M10000004F08 


1498 


SAU101807 


5547 


SAUlc0032 orf 9nn 


IZZo I 


S1M10000004F08 


1498 


SAU1 01 808 


5548 


SAU3c0032 orf 97n 


IZZJZ 


SIM10000004F09 


1499 


SAU201810 


5836 


SAU9cO308 orf 9n 


iJ.J\yy 


S1M10000004F09 


1499 


SAU202174 


5845 


SAIJ2c0417 nrf In 


IzoVO 


S1M10000004F09 


1499 


SAU301148 


5888 




Ji-XT/ A 

#JN/A 


S1M10000004F12 


1500 


SAU101652 


5503 


SAIJ1cO049 orf 1?^r» 


1 OylOO 

iz4yz 


S1M10000004G01 


1501 


SAU201810 


5836 


SATJ2r03flK nrf 9n 


Iz/oy 


S1M10000004G01 


1501 


SAU202174 


5845 


SAII9c0419 orf 


lOOQC 

izoyj 


S1M10000004G01 


1501 


SAU301148 


5888 


&KJ/A 
it IN fl\ 


»JN/A 


S1M10000004G02 


1502 


SAU102939 


5747 




4TM7 A 


S1M10000004G03 


1503 


SAU 102449 


5674 


o/ajj i ^uuf j on zzp 




S1M10000004G05 


1504 


SAU101907 


5574 


^ATTIrO/Wl nrf 7Qr» 


lz44z 


S1M10000004G06 


1505 


SAU1 02939 


5747 


?FlN//\. 


#N/A 


S1M10000004G07 


1506 


SAU100964 


5363 


OAUiCUUHH^On oop 


12641 


S1M10000004G07 


1506 


SAU1 00965 


5364 


<s A T T 1 nHCidA r*r£ Q 

On U 1 CUU4 / +_OIT <s /p 


12642 


S1M10000004G09 


1507 


SAU101869 


5566 


oauicuujo on z*fp 


12321 


SIM10000004G12 


1508 


SAU1 00497 


5280 


^Arrir*no7C r»t-f -2« 


I2I40 


S1M10000005A01 


1509 


SAU201810 


5836 


<s AT T9^n^OQ r\rF On 

c>/\uzcuj\jo on zp 


12769 


S1M10000005A01 


1509 


SAU202174 


5845 


SATT9r0419 nrf 


IZOiO 


S1M10000005A01 


1509 


SAU301148 


5888 




jj-kT/ A 


S1M10000005A03 


1510 


SAU101090 


5380 


SATFlr009R nrf R« 
Jn.u i ^a/v/zo ui 1 op 


iziy 1 


S1M10000005A05 


1511 


SAU102939 


5747 




?FiN/A. 


S1MJ0000005A06 


1512 


SAU1 02939 


5747 






SI Ml 0000005 A07 


1513 


SAU100952 | 


5358 


SATJlc004^ orf 1£9n 


IZDZJ 


S1M10000005A08 


1514 


SAU201810 


5836 


SAU2r0308 orf 9n 


iz / oy 


SI Ml 0000005 AOS 


1514 


SAU202174 


5845 


SAU2c0412 orf "^n 


1980^ 

1Z07 J 


S1MI0000005A08 


1514 


SAU301148 


5SSS 


#N/A 


#W/A 

tt1N//\ 


S1M10000005A09 


1515 


SAU 103038 


5757 


#N/A 




S1M10000005A10 


1516 


SAU1 01239 


5402 


SAUlc0044 orf 15d 


19^70 


SI Ml 0000005 A 10 


1516 


SAU101240 


5403 


SAUlc0044 orf 16d 


19^7^ 

1/-J / .3 


S1MI0000005A11 


1517 


SAU100964 


5363 


SAUlc0044 orf 86p 


12641 


S1M10000005B02 


1518 


SAU1 02527 


5693 


SAUIc0032 orf 9p 


12260 


S1M10000005B04 


1519 


SAU101545 


5474 


SAUlc0037 orf 132p 


22348 


S1M10000005B07 


1520 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000005B07 


1520 


SAU202174 


5845 


5AU2c0412 orf 3p 


12895 


S1M10000005B07 


1520 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000005B08 


1521 


SAU101907 


5574 ! 


3AUlc0040_orf_79p 


12442 


S1M10000005B09 


1522 


SAU 102422 


5666 


3AUlc0030_orf22p 


12207 


S1M10000005B12 


1523 


SAU102284 


5635 J 


3AUlc0038_orf_5p 


12389 


S1M10000005B12 


1523 


SAU201469 


5816 ! 


SAU2c0438_orf_6p 


12967 


S1M10000005C01 


1524 


SAU201810 


5836 J 


5AU2c0308_ort.2p 


12769 


S1M10000005C01 


1524 . 


SAU202I74 


5845 < 


SAU2c0412_orf_3p 


12895 
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(Clone name 



SlM10000005COf 



IS1M10000005C05 



S1M10000005C06 



S1M10000005C09 



^1M10000005C11 



ISIMIQ000005D01 



S1M10000005D02 
S1M10000005D03 



S1M10000005D04 



{SIMW00Q005D04 



S1M10000005D05 



S1M10000005D06 



telM10000005D06 



S1M10000005D07 



Clone 
SeqID 



1524 
1525 



PathoSeq Locus 



1526 



1527 



1528 



1529 



1530 



1531 



1532 



1532 



1533 
1534" 



1534 



1535 



SAU301148 
SAU 101 869 



Gene SeqID 
(protein) 



5888 



5566 



SAU 100885 



SAU302513 



SAU101495 



SAUl 03038 



SAU 102007 



SAU101907 



SAUl 01545 



SAU 10 1546 



SAU 100964 



SAU 10 1545 



SAU 10 1546 



SAU101869 



5348 



5906 



5467 



5757 



5590 



Genemarked gene 



#N/A 



SAUlc0036_orf_24p 



SAUlc0038_orf38p 



SAU3cl298_prf_lp 



SAUlc0037_prf_65p 



#N/A 



5574 



5474 



5475 



SAUlc0040_orf_108p 
SAUlc0040_orf79p 



SAUlc0037_orf_132p 



5363 



5474 



5475 



5566 



SAUlc0037_orfU3p 



SAUlc0044_orf^86p 



SAUlc0037_orf_132p 



SAUlc0037__prf_133p 



SAUlc0036_orf_24p 



full length 

ORF 
Protein Seq 

n> 



#N/A 



12321 



12376 



13085 



12360 
#N/A 



12428 



12442 



12348 



12349 



12641 



12348 



12349 



12321 



IS1MI0000005D09 



SIM10000005D11 



SIM10000005D12 



ISIM10000005EOI 
SIMI0000005E02 



ISIM10000005E05 



S1M10000005E05 



ISIMW0Q0005E05 



SAU 101624 



5497 



1537 



SAU101752 



SAUIc0040__orf_25p 



5522 



1538 



SAU100158 



SAU 1 c0040_orf_85p 



5238 



1539 



SAU100964 



SAUlc0040__orf_80p 



5363 



1540 



SAU100542 



SAUlc0044_orf86p 



5288 



1541 



SAUl 02631 



SAUl c0043_orf_2 1 Op 



5721 



1542 



SAU201810 



SAUlc0045_orf94p 



5836 



1542 



S1M10000005E06 



S1M10000005E07 



S1M10000005E08 



S1M10000005E08 
\S1M10000005E08 



1542 



1543 



1544 
1545 



1545 



S1M10000005E10 
S1M10000005E11 



S1M10000005E12 



SIM10000005F02 



IS1M10000005F02 



(51M10000005F03 
S1M10000005F03 



S1M10000005F04 



IS1M10000005F04 



1545 



1546 



1547 



1548 



1549 



1549 



1550 



1550 



1551 



IS1M10000005F04 
S1M10000006A03 
|S1M10000006A03 
\siMW000006A03 
S1M1 0000006 A04~ 
S1M10000006A05 



IS1M10000006A05 
S1M10000006A07 



1551 
155T 



1552 



1552 



1552 



1553 



1554 



1554 



1555 
l556~ 



SAU202174 



SAU2c0308_orf_2p 



5845 



SAU301148 



SAU2c0412_orf_3p 



5888 



#N/A 



SAU102939 



5747 



#N/A 



SAU 102939 



5747 



#N/A 



SAU201810 



5836 



SAU202174 



SAU2c0308_orf_2p 



5845 



SAU301148 



SAU2c0412_orf_3p 



5888 



SAU 102939 



5747 



SAU100381 



SAU 102939 



5265 
"5747" 



SAU100964 



5363 



SAU100965 



5364 



SAU100793 



5329 



SAU301433 



5895 



SAU102044 



5593 



SAUl 02046 



5594 



SAU201961 



5840 



#N/A 



#N/A 



SAUlc0033_orf_9p 



#N/A 



SAUlc0044_orf_86p 



SAU 1 c0044_orf_87p 



SAUlc0028_prf_52p 



SAU3cl420_orf_2p 



SAUlc0039_orf_65p 



SAUlc0039__orf66p 



SAU201810 



5836 



SAU202174 



5845 



SAU301148 



5888 



#N/A 



SAU2c0308_orf_2p 



SAU2c0412_orf_3p 



SAU101271 



5411 



SAUl 01807 



5547 



SAU101808 



5548 



SAU100952 



5358 



#N/A 



SAUlc0037_orf_90p 



SAUlc0032_orf_26p 



SAUlc0032_orf_27p 



SAUIc0043_orf_182p 



12429 



12447 



12443 



12641 



12532 



12712 



12769 



12895 



#N/A 



#N/A 



#N/A 



12769 



12895 



#N/A 



#N/A 



12276 



#N/A 



12641 



12642 



12188 



13118 



12414 



12415 



#N/A 



12769 



12895 



#N/A 



12366 



12231 



12232 



12523 



SAU201810 



5836 



1S1M10000006A08 
S1M10000006A08 



1556 
l556~ 



SAU202174 



SAU2c0308_orf_2p 



5845 



SAU301148 



SAU2c0412_orf_3p 



5888 



#N/A 



12769 



12895 



#N/A 
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SeqlD 


Jratnooeq Locus 


i Gene SeqlD 
( nroteinl 


Genemarked gene 


full length 
ORF 

Protein 

ID 


S l M 1 ooonnofi a i n 


ID J 1 


PAT TO A 1 O 1 A 

oAUzUlSlO 


5836 


SAU2c0308_orf_2p 


12769 


9, 1 Ml aaaaaa^ a 1 n 


1 CC7 


OAT * *f a 

SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


°. 1 iwn a aaa aa/c a i a 

O llvl I UUUUUUO/\ IU 


1 CC7 

1557 


SAU30H48 


5888 


#N/A 


#N/A 


9 1 K/(\ aaaaaa^ a i o 


I ceo 


SAUl 01907 


5574 


SAUlc0040_orf79p 


12442 


9, 1 Jvf 1 aaaaaa^hao 


1 CCA 

1559 


SAU100743 


5318 


SAUlc0039_prf_48p 


12409 


■j 1 JLVi 1 UUUUUUOJDv/ j 


1560 


SAU 102631 


5721 


SAUlc0045_orf94p 


12712 


QiAyfi aaaaaa^ra/* 


lDol 


OAT A -1 A -t A 

SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


9 itvn aaaaaa<"da/i 
o llVllUUUUUUDr>U4 


1561 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


<2 1 \A 1 aaaaaa^tja/i 


1561 


SAU301148 


5888 


#N/A 


#N/A 


qiui aaaaaaat^a*? 

o 1 ivl 1 UU\JUUUOx3U / 


1562 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


Q I \/f 1 AAAAAAjCD 1 /\ 

o i ivl i UUUUUUo.fc> I i) 


1563 


SAUI0I791 


5532 


SAUlc0032_orf_12p 


12216 


£>1IvUUUUUUUoBI ] 


1564 


SAU1 01365 


5432 


SAUlc0044_orf_l 12p 


12556 


0! 1 Tv/T1 aaaaaaz^oao 
o 1 M 1 UUUUUUoCA)2 


1565 


SAU102939 


5747 


#N/A 


#N/A 


o I Nil UUUUUUoOU4 
Q 1 \a 1 nAnnnA^pn^ 


1566 


SAU102287 


5637 


SAUlc0038_orf_7p 


12398 


o I Ml UUUUUUoCUo 


1567 


SAU 102486 


5687 


SAUlc0039_orf_93p 


12420 


C 1 Kyf i nAAAnA£rr>/r 
o 1 IVH UUUUUU6CU6 


1567 


SAU1 02487 


5688 


SAUlc0039_orf_92p 


12419 


o iMiUUUOuuoCO/ 


1568 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


oiJVn UU00006C08 

C 1 IV if 1 AAAAAA/Tr'l /\ 


1569 


SAU1 02939 


5747 


#N/A 


#N/A 


MJVHUUUUUU6C10 

O 1 "\ yf 1 A A A A A A ^ i a 


1570 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


MJVUUU00006C10 

Ollfl AAA AAA X- A 


1570 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


MM10000006C10 


1570 


SAU301148 


5888 


#N/A 


#N/A 


MM10000006D03 


1571 


SAU1 00608 


5297 


SAUlc0034_orf_69p 


12293 


i o I M 1 0000006D05 

q i a ^ i nAnnr\A/T~\r\r 


1572 


SAU201S10 


5836 


SAU2c0308_orf_2p 


12769 


olMl UUUUUU6D05 

C1\ M-\ A A A A A A T~*\ A ^ 


1572 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


o 1 M1UUUUU06D05 


1572 


SAU301148 


5888 


#N/A 


#N/A 


o 1 M 1 UUUUUU6D06 


1573 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


oiMl UUUUU06D06 
Q 1 lVjf i AAAnAA^iSnz: 


1573 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


olMl UUUUUUo jJOo 


1573 


SAU301148 


5888 


#N/A 


#N/A 


olMl UUUUUU6D07 


1574 


SAU1 02936 


5746 


SAUlc0037_orf_57p 


12356 


oiMiUUUUUUoUU8 


1575 


SAU1 02939 


5747 


#N/A 


#N/A 


Q 1 Aif i aaaaaa^t? ao 


1576 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


Q 1 1 AAAAAA/iCAO 

olMl UUUUUUo o02 


1576 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


Q 1 \A1 AAAaaa/tttao 
o 1JV1 1 UUUUUUuliUz 


1576 


SAU301148 


5888 


#N/A 


#N/A 


9 1 \4 1 aaaa aa^caq 

oilvilUUUUUUorMJJ 


1577 


S AU 1 00275 


5252 


SAUlc0036_orf_15p 


12314 


CI \A 1 AAAAAA/CDA,4 

olMl UUUUUUors(/4 


1578 


SAUI0I777 


5527 


SAU 1 c003 7_orf_39p 


12352 


9 1 tt/n aaaaaa/^t? a*? 


1579 


SAU201810 


5836 


SAU2c0308„orf_2p 


12769 


9 1 A/ii aaaaaa/^tjat 
o i ivi i uuuuuuoiiU / 


1579 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


9> 1 \A 1 AAA AA A£PA*7 


1579 


SAU301148 


5888 


#N/A 


#N/A 


9 1 \A 1 AAAA AA^PAQ 


1580 


3AU1 01793 


5534 J 


3AUlc0032_orf_14p 


12218 


9 1 N/T 1 AAAA A A£PA 1 


1 COI 


A TTi ai y r\ 

^AU101869 


5566 \ 


3AUlc0036_orf_24p 


12321 




1 582 i 


SAU2Q1469 


5816 < 


5AU2c0438_orf_6p 


12967 


Q1M1 AAAA AA£FA^ 


1 coo < 


7l A III A*^> A A 4 

>AU 102294 


5639 < 


SAU 1 c0044_orf_288p 


12610 


AAA A A A^T?A1 
O 1 1VJL 1 UUvuUUDrUj 


1 coo < 


bAU301080 


5885 5 


SAU3cl287_orf_lp 


13083 


S1M10000006F04 


1584 < 


5AU 100964 


5363 $ 


iATT1/*AA4/l rtrf 0/C„ 


1ZD41 


S1M10000006F06 


1585 J 


5AU101907 


5574 < 


5AUlc0040_orf79p 


12442 


S1M10000006G02 


1586 J 


5AU101833 


5555 £ 


>AUlc0038_orf_34p 


12373 


S1M10000006G03 


1587 5 


5AU1O1400 


5444 J 


JAUlc0036_orf_35p 


12326 


S1M10000006G05 


1588 $ 


JAU 100275 


5252 S 


}AUlc0036_orf_15p 


12314 
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Clone name 


Clone 
SeqID 


ParhoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fuli length 

ORF 
Protein Seq 

JLU 


S1M10000006G06 


1589 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000006G07 


1590 


SAU101612 


5493 


SAUlc0044__orf_7p 


12637 


S1M10000006G07 


3590 


SAU202945 


5S57 


SAXJ2c0394_orf_7p 


12868 


S1M10000006G09 


1591 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000006G10 


1592 


SAU 102602 


5708 


SAUlc0032_prf_5p 


12249 


S1M10000006G11 


1593 


SAU101438 


5450 


SAUlc0038_orf_40p 


12379 


SIM10000007A02 


1594 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000007A03 


1595 


SAU101653 


5504 


SAU 1 c0042_orf_ 1 24p 


12493 


S1M10000007B02 


1596 


SAU102352 


5650 


SAUlc0040__orf_38p 


12434 


S1M10000007B02 


1596 


SAU202872 


5854 


SAU2c0393_orf_6p 


12866 


S1M10000007B11 


1597 


SAU101476 


5459 


SAU 1 c0032_orf_69p 


12254 


SI Ml 0000007C02 


1598 


SAUI 02939 


5747 


#N/A 


#N/A 


S1M10000007C04 


1599 


SAU100608 


5297 


SAU 1 c0034_orf_69p 


12293 


S1M10000007C05 


1600 


SAUI 001 58 


5238 


SAUlc0040_orf 80p 


19443 


S1M10000007C06 


1601 


SAU101652 


5503 


SAUlc0042_orf 123p 


1240? 


SIM10000007C07 


1602 


SAU101266 


5408 


SAUlc0042__orf II 7p 




S1M10000007C08 


1603 


SAU101717 


5513 


SAUIc0016 orf 16p 


T913 1 


S1M10000007C09 


1604 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000007D03 


1605 


SAU201810 


5836 


SAU2c0308_prf 2p 


1976Q 


S1M10000007D03 


1605 


SAU202174 


5845 


SAU2c0412 orf 3p 


19RQ5 


S1M10000007D03 


1605 


SAU301148 


5888 


#N/A 


TriN/ 


S1M10000007D06 


1606 


SAUI 001 58 


5238 


SAUlc0040 orf SOp 




S1M10000007D08 


1607 


SAUI 02939 


5747 


#N/A 




S1M10000007D10 


1608 


SAU 1003 00 


5253 


SAUlc0040 orf 90p 




S1M10000007D11 


1609 


SAU101652 


5503 


SAUlc0042__orf 123p 




S1M10000007E04 


1610 


SAU201810 


5836 


SAU2c0308_prf_2p 


12769 


S1M10000007E04 


1610 


SAU202174 


5845 


SAU2c0412_prf3p 


12895 


S1M10000007E04 


1610 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000007E06 


1611 


SAU101495 


5467 


SAU 1 c0037_orf_65p 


12360 


S1MI0000007E07 


1612 


SAU101365 


5432 


SAUlc0044_orf_lI2p 


12556 


S1M10000007F0I 


1613 


SAUI 00275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000007F02 


1614 


SAU101685 


5512 


SAUlc0023_orf_lIp 


12152 


S1M10000007F04 


1615 


SAU101491 


5464 


SAUlc0025_prf_20p 


12165 


S1M10000007F08 


1616 


SAU100794 


5330 


SAUlc0028_orf_53p 


12189 


S1M10000007F09 


1617 


SAU202930 


5S56 


SAU2c0396_orf_3p 


12871 


S1M10000007F10 


1618 


SAU101791 


5532 


SAUlc0032_orf__12p 


12216 


S1M10000007F11 


1619 


3AU102939 


5747 


#N/A 


#N/A 


S1M10000007F12 


1620 


3AU102939 


5747 


#N/A 


#N/A 


S1M10000007G02 


1621 ! 


3AU101270 


5410 I 


3AUlc0037_orf89p 


12365 


S1M10000007G03 


1622 2 


3AU100952 


5358 2 


3AUlc0043__orfJ82p 


12523 


S1M10000007G05 


1623 J 


3AU101907 


5574 < 


3AUlc0040_orf_79p 


12442 


S1M10000007G07 


1624 J 


SAU 102652 


5725 < 


3AUlc0045_prf_115p 


12653 


S1M10000007G08 


1625 J 


3AU103038 


5757 


#N/A 


#N/A 


S1MIOO00008AO3 


1626 5 


>AU101476 


5459 5 


>AUlc0032__orf_69p 


12254 


S1M10000008A04 


1627 £ 


JAU101491 


5464 5 


>AUlc0025_orf_20p 


12165 


S1M10000008A05 


1628 5 


>AU 102939 


5747 


#N/A 


#N/A 


1M10000008AO8 


1629 5 


iAU 102905 


5742 S 


JAUlc0033_orf45p 


12273 


SUVUUUUUU08AU8 | 1629 S 


♦AU301869 


5903 S 


>AU3cl353_orf_lp 


13093 
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Clone name 


Clone 
SeqflO 


PathoSeq Locus 


Gene Seqtt) 
(protein) 




full 1 J 1 

mu length 

ORF 
Protein Seq 


S 1 Ml 0000008 A09 


1630 


SAU1 00741 


5318 


SAUlrOO^Q nrf d°.n 
unuiwi/Jy Oil ^top 


12409 


S1M10000008A12 


1631 


SAU1 00608 


5297 




12293 


S1M10000008B03 


1632 


SAU103144 


5761 


SAUlc004*> nrf 1 Sn 


12663 


S1M10000008B04 


1633 


SAU201810 


5836 


JAUiLUJuO Oil ZP 


12769 


S1M10000008B04 


1633 


SAU202174 


5845 


SATI9r04l7 nrf 

jAuitutiii on jp 


12895 


S1M1000000SB04 


1633 


SAU301148 


5888 


ifNT/ A 
WIN/A 


#N/A 


S1M10000008B06 


1634 


SAU10I806 


5546 


o/vuicuujz on ZJp 


12230 


SIM10000008B0S 


1635 


SAU101652 


5503 


o/vl/ icou4z__orr iz jp 


12492 


S1M10000008B09 


1636 


SAU102117 


5603 


oauiluuz/ on op 


12181 


S1M10000008B10 


1637 


SAU 100608 


5297 


oAuicuuj4_on oyp 


12293 


S1M10000008C05 


1638 


SAU102939 


5747 


44~KX / A 


#N/A 


S1M10000008C06 


1639 


SAU102939 


5747 


-rrVF/ A 


#N/A 


S1M10000008C07 


1640 


SAU 102939 


574-7 


#N/A 


#N/A 


S1M10000008C08 


1641 


SAU201571 


5324 


0/VUZCU44 /__orr 17p 


12997 


SI Ml 0000008C09 


1642 


SAUI01793 


^34 


o a u I c(Jo\5 z__o n 1 4p 


12218 


S1M10000008D05 


1643 


SAU 1004 14 




oAU 1 cuU2z_ott 24p 


12148 


S1M10000008D09 


1644 


SAU 103 03 8 


S7^7 


#N/A 


#N/A 


S1M10000008E05 


1645 


SAU101545 


S474 


oAU 1 c003 7_orf_ 1 3 2p 


12348 


S1M10000008E08 


1646 


SAU 101 907 


S^7A 


oAU lcUu40_orf 79p 


12442 


S1M10000008E09 


1647 


SAU101343 


J4Z3 


bAUlcU044_orf 40p 


12619 


S1M10000008E10 


1648 


SAU 10 1360 




C A TT1 ~f\f\ a A - j> mn 

oAU 1 cU044_orf_l 09p 


12555 


S1M10000008F0I 


1649 


SAU1 02284 


Sn"3^ 


oAUlcUo\38_orf 5p 


12389 


SIM10000008FOI 


1649 


S AU20 1 469 


Jo lO 


a A U2c043 S_orf_6p 


12967 


S1M10000008F02 


1650 


SAU 102007 




oau / cuiMU__on_J 08p 


12428 


S1M10000008F03 


1651 


SAU101028 


S 170 
Jj /o 


oAU J cUU43__ort_7p 


12552 


S1M10000008F06 


1652 


SAU 100741 


STIR 

J J 1 o 


bAU icU0jy__orr__48p 


12409 


S1M10000008F08 


1653 


SAU101365 


5432 


oAU J. CUU44_ort_1 lzp 


12556 


S1M10000008F09 


1654 


SAU201810 


JOJv 


o/vuzcu.joo_ort zp 


12769 


S1M10000008F09 


1654 


SAU202174 


5345 


o/\uzcu4iz__on jp 


12895 


S1MI0000008F09 


1654 


SAU301148 


5ggg 


ffJN/A 


#N/A 


SIM100OOOOSF1O 


1655 


SAU 100300 


5253 


i cw+u on yup 


12451 


S1M10000008F11 


1656 


SAU301620 


5399 


9 AT I"}/-! 4"7C nt-f 

o/t. u^>c jl 4 /o__on_zp 


13140 


S1M10000008G02 


1657 


SAU201167 


5803 


o/\uzco4u / on Dp 


12887 


S1M10000008G03 


1658 


SAU101637 


5500 


a/\uicuuzy on op 


12201 


S1M10000008G05 


1659 


SAU 102870 


5738 


orVUlCDUZD Oil 1 /p 


12170 


S1M10000009A02 


1660 


SAU101159 


5387 


jAuituuju on 4op 


12331 


S1M10000009A04 


1661 


SAU 102979 


5750 : 


jr\KJ ly^yjyj^j OIL ZZ /p 


lZDjO 


S1M10000009A07 


1662 


SAUI01371 


5435 * 


j^vvj lwujj on /p 


IZZ/D 


SIM10000009A08 


1663 


SAU1 00658 


5303 J 


jti-Kj iwujo on ^yp 


IZjoo 


S1M10000009A08 


1663 


3AU100659 


5304 i 


jriu ll/UyJO on oop 




S1M10000009A09 


1664 J 


3AU201571 


5824 J 


?AU?c0447 nrf 17r» 


1 0009 


S1M10000009A10 


1665 ! 


SAU1 00658 


5303 5 


^ATTIrOfRR nrf SOn 
jaurui/jo on j"p j 


IzJoo 


SI Ml 0000009 A 11 


1666 I 


SAU100114 


5228 S 


SAUlc0043_orf_225p 


12535 


SIM10000009B01 


1667 J 


5AU201506 


5818 5 


>AU2c0432__orf_18p 


12946 


S1M10000009B02 


1668 < 


5AU101159 


5387 < 


5AUlc0036_orf_46p 


12331 


SIM10000009B03 


1669 < 


1AU201506 


5818 £ 


lAU2c0432j3tfJ8p 


12946 


S1M10000009B04 


1670 < 


5AU102117 


5603 5 


;AUlc0027_orf_6p 


12181 


S1M10000009B05 


1671 J 


JAU101752 


5522 S 


>AUlc0040_orf_85p 


12447 
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Clone name 


Clone 
SeqH 


PathoSeq Locus 


Gene SeqID 
(protein) 


(ienemarked gene 


full length 

ORF 
Protein Seq 
m 


o 1M 1 0000009B06 


1672 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000009B07 


1673 


SAU201952 


5839 


SAU2cO457_prf_10p 


13020 


S 1 Ml 0000009B 1 0 


1674 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


b 1 M 1 0000009B 1 0 

O 1 A. M 1 /A/^ /-v /"v /"\ -* •« 


1674 


SAU 102527 


5693 


SAUlc0032_orf_9p 


12260 


blM10000009Bl 1 


1675 


SAU301898 


5904 


SAU3cl079_prf_lp 


13057 


S I M 1 0000Q09B 1 2 


1676 


SAU 1 02433 


5668 


SAUlc0045__orf37p 


12701 


S1M10000009C01 


1677 


SAU101572 


5484 


SAUlc0044_orf211p 


12586 


S 1 M 1 0000009C0 1 


1677 


SAU101573 


5485 


SAUlc0044_orf_212p. 


12587 


SIM10000009C02 


1678 


SAU102418 


5664 


SAUlc0030_orf_18p 


12205 


S1M10000009C05 


1679 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000009C06 


1680 


SAU102613 


5715 


SAUlc004i_orf_55p 


12475 


S1M10000009C07 


1681 


SAU 102460 


5678 


SAUlc0026__orf_18p 


12171 


S1M10000009C08 


1682 


SAU1 00658 


5303 


SAUlc0038_orf59p 


12388 


S1M10000009C09 


1683 


SAU102129 


5604 


SAUlc0027_orf_17p 


12176 


S1M10000009C10 


1684 


SAU 102336 


5646 


SAUl c0045_orf_146p 


12659 


SIM10000009C11 


1685 


SAUl 02340 


5647 


SAUl c0045jorf_149p 


12660 


S1M10000009D01 


1686 


SAU 102262 


5627 


SAUlc0032_orf_58p 


12248 


S1M10000009D02 


1687 


SAU100355 


5263 


SAUlc0023_orf_6p 


12155 


SIM10000009D03 


1688 


SAU1024I8 


5664 


SAUlc0030_orf_18p 


12205 


S1MI0000009D04 


1689 


SAU 102979 


5750 


SAUlc0043_orf_227p 


12536 


S1M10000009D05 


1690 


SAU 100799 


5331 


SAUlc0045_orf_243p 


12682 


S1M10000009D07 


1691 


SAU200994 


5802 


SAU2c042S_orf_4p 


12935 


S1M10000009D09 


1692 


SAU101681 


5510 


SAUl c0044_orf_220p 


12592 


S1M10000009D09 


1692 


SAU101682 


5511 


SAUlc0044_orf219p 


12591 


SIM10000009D11 


1693 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


S1M10000009D11 


1693 


SAU200916 H 


5797 


SAU2c0373_orfl4p 


12838 


S1M10000009D11 


1693 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000009E02 


1694 


SAU1 01572 


5484 


SAUlc0044_orf_21 lp 


12586 


SlMr0000009E02 


1694 


SAU101573 


5485 


SAU I c0044_orf_2 12p 


12587 


S1M10000009E06 


1695 


SAU1 02059 1 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000009E08 


1696 


SAU20I539 j 


5821 


SAU2c0431_orf_I5p 


12943 


S1M10000009E09 


1697 


SAU100114 


5228 


SAUl c0043_orf_225p 


12535 


S1M10000009E11 


1698 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000009E12 


1699 ! 


SAU101572 


5484 t 


SAUlc0044_orf_211p 


12586 


S1MI0000009F01 


1700 i 


3AU101452 


5455 


SAUlc0045_orf_247p 


12684 


S1M1 0000009F02 


1701 ; 


3AU101818 


5553 1 


3AUlc0038_orf_20p 


12369 


S1MI 0000009F03 


1702 < 


5AU1014S8 


5463 < 


>AUlc0025_orf_18p 


12164 


b I M 1 0000009F05 


1703 J 


SAU101752 


5522 < 


>AUIc0040_orf_85p 


12447 


S1MI 0000009F06 


1704 5 


SAUl 01752 


5522 5 


>AUlc0040_orf85p 


12447 


olMl 00000 09F07 


1705 £ 


JAU102607 


5712 S 


>AUlc0041_orf_51p 


12472 


JS 1 M 1 0000009F07 


1705 S 


JAU102944 


5749 S 


5AUlc0041_orf47p 


12468 


& I M I 0000009F09 


1706 S 


JAU202176 


5846 S 


AU2c04l 2_orf_3p 


12895 


M M 1 0000009 F09 


1706 S 


►AU3 02805 


5911 s 


AU3cl458_orfJp 


13133 


S1M10000009F10 


1707 S 


AT T1 09^09 


5658 S 


AUlc0033_orf40p 


12270 


SIM10000009FW 


1707 S 


AU201541 


5822 S 


AU2c0431_orf_14p 


12942 


S1M10000009G02 


1708 S 


AU101572 


5484 S 


AUlc0044_orf_211p 


12586 


S1M10000009G02 


1708 S 


AU101573 


5485 " S 


AUlc0044_orf_212p 


12587 


SI Ml 0000009G03 


1709 S 


AU301620 


5899 S 


AU3cl478_orf_2p 


13140 
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Clone 
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Gene SeqID 
(protein) 


Genemarked gene 


fail length 

ORF 
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ID 


S1M10000009G05 


1710 


SAU101752 


5522 


SAUlc0040_prf_85p 


12447 


S1M10000009G06 


1711 


SAUI02909 


5743 


SAUlc0036_orf_16p 


12315 


SIM10000009G07 


1712 


SAU200468 


5781 


SAU2c0429_orfJ9p 


32937 


S1M10000009G09 


1713 


SAU 102693 


5731 


SAUlc0044_orf_58p 


12627 


S1M10000009G10 


1714 


SAU 100646 


5302 


SAUlc0025_orf_5p 


12168 


S1M10000009G11 


1715 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1MI0000009H01 


1716 


SAU201506 


5818 


SAU2c0432_orf_18p 


12946 


S1M10000009H02 


1717 


SAU 102658 


5726 


SAUlc0045_orfJ21p 


12654 


S1M10000009H03 


1718 


SAU201654 


5829 


SAU2c0442_orf_12p 


12982 


S1M10000009H05 


1719 


SAU100582 


5292 


SAUlc0042_orf_21p 


12503 


S1MI0000009H05 


1719 


SAU102165 


5610 


SAUlc0041_orf_25p 


12460 


S1M10000009H05 


1719 


SAU201929 


5838 


SAU2c0451_orf_19p 


13008 


S1M10000009H07 


1720 


SAU1 02297 


5640 


SAUlc0045_orf_41p 


12704 


S1M10000009H09 


1721 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000009H11 


1722 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000011A02 


1723 


SAU1 00414 


5270 


SAUlc0022_prf_24p 


12148 


S1M10000011A03 


1724 


SAU10127I 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000011A04 


1725 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000011A06 


1726 


SAU101574 


5486 


SAUlc0044_orf_213p 


12588 


S1M10000011A06 


1726 


SAU10I575 


5487 


SAUlc0044_orf_214p 


12589 


S1MI0000011B01 


1727 


SAU102881 


5740 


SAUlc0032_orf4p 


12242 


S1M10000011B02 


1728 


SAU101541 


5472 


SAUlc0037_orf_12Sp 


12344 


S1M10000011B03 


1729 


SAU1 01849 


5559 


SAUlc0044_orf_148p 


12567 


S1M1 000001 1B04 


1730 


SAU101574 


5486 


SAUlc0044_orfJ213p 


12588 


S1M10000011B04 


1730 


SAU101575 


5487 


SAUic0044_prf214p 


12589 


SI MI 000001 1B05 


1731 


SAU200934 


5799 


SAU2c0375_orf_9p 


12842 


S1M10000011C01 


1732 


SAU101447 


5454 


SAU 1 c0045_prf_244p 


12683 


S1M10000011C05 


1733 


SAU 100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000011C05 


1733 


SAU202756 


5852 


SAU2c0470_prf_lp 


13027 


S1M1000001IC06 


1734 


SAU 1023 50 


5649 


SAU1 c0040_orf__36p 


12433 


S1M10000011D01 


1735 


SAU101293 


5414 


SAUlc0044_prf_61p 


12631 


S1M10000011D02 


1736 


SAU100414 


5270 


SAUlc0022_prf24p 


12148 


S1M10000011D04 


1737 


SAU 1 02280 


5632 


SAUlc0038_prf_3p 


12378 


S1M10000011D06 


1738 


SAU 102942 


5748 


SAUlc0035_prfJ03p 


12296 


S1MI0000011E02 


1739 


SAU10I966 


5580 


SAUlc0028_orf4Ip 


12186 


S1M10000011E03 


1740 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000011E04 


1741 


SAU101572 


5484 


SAUlc0044_prf211p 


12586 


S1M10000011FOI 


1742 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


S1M10000011F03 


1743 . 


3AU102350 " ~ 


5649 J 


3AUlc0040_orfJ6p 


12433 


S IM1 00000 11F04 


1744 ! 


3AU10II55 


5385 J 


SAUlc0036__orfJlp 


12310 


S1M10000011F06 


1745 ! 


3AU10148I 


5460 I 


3AUlc00l5_orf9p 


12130 


S1M10000011F06 


1745 I 


3AU1 01482 


5461 : 


3AUlc00l5__orfJ0p 


12123 


S1M10000011G01 


1746 I 


3AU301465 


5896 I 


3AU3cl429_orf_4p 


13121 


ollVllUVJUUUl iuUj 


1 "7 /IT C 

1747 : 


5AU302626 


5907 < 


SAU3cl367_orf_3p 


13105 


S1M10000011G04 


1748 < 


5AU101271 


5411 < 


>AUlc0037_orf_90p 


12366 


S1M10000011G05 


1749 £ 


>AU102350 


5649 J 


>AUlc0040_orf_36p 


12433 


S1M100000HG06 


1750 5 


>AU 102298 


5641 J 


SAUlc0045_orf_42p 


12705 


S1M10000011H01 


1751 5 


JAU201558 5823 5 


SAU2c0434_orf_5p 


12954 
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mil lengin 
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SI Ml 0000011 H03 
S1M10000011H03 
S1M10000011H04 


1752 
1752 
1753 


SAU 100432 
SAU202756 
SAU200934 


5271 
5852 
5799 


SAUlc0040_orf_88p 

SAU2c0470jorf_lp 

SAU2c0375_orf_9p 


Protein Seq 
ID 

12450 
13027 
12842 


S1M10000012A02 
S 1 Ml 000001 2A02 
SIMI0000012A06 
S1M10000012A08 
S1M10000012A08 
S1M10000012AOQ 
SIMW000012A10 


1754 

1 7^4 

1755 
1756 
1756 

I / J / 

1758 


SAU1 02533 
bAU 102534 
SAU100157 
SAU101630 
SAU300156 
SAU 1023 56 
SAU 101266 


5695 
5696 
5237 
5498 
5867 
5652 
5408 


#N/A 
#N/A 
SAUlc0040_orf_81p 
SAUlc0039_orf_4p 
SAU3c0609_orf_2p 
SAUlc0040_orf_41p 


#N/A 
#N/A 
12444 
124T6~" 
13036 
-12436 


S1M10000012A11 
S1M10000012A11 
S 1 MI 000001 9R01 

SIM10000012B05 


1759 
1759 
1 /oU 
1761 


SAU100390 
SAU200028 
SAU 1 0075 1 
SAU101573 


5267 
5771 
5321 
5485 


SAUic0042 orf 11 7p 

#N/A 
SAU2c0145_orfJp 
SAUlc0036_orf_59p 


12490 
#N/A 
12721 
12335 


SIM10000012B06 


1762 


SAUW2350 


5649 


SAU1 c0044_orf_212p 
SAUlc0040_prf_36p 


12587 
12433 


S1M10000012B07 
si Mi nnnnni0Tifi7 


1763 


SAU1018H 


5551 


SAUlc0032_orf_32p 


12237 


1 AVI 1 UUUUu l Zdu / 

S1M100OO012B11 


1763 
1764 


SAU101815 
SAU102551 


5552 
5698 


SAUlc0032_orf_33p 


12238 


SIMW000012C01 
S1M10000012C03 
S1M10000012C04 
S1M10000012C05 


1765 
1766 
1767 
1768 


SAU101652 
SAU 100776 
SAU 100776 
SAU201558 


5503 
5327 
5327 
5823 


SAuic0045_orf 206p 
SAUlc0042_orf_l23p 

SAUlc0041 nrf 79r» 


12672 
12492 
12482 
12482 


SIM100000I2C06 
S1M10000012C06 
S1M10000012C11 


1769 
1769 
1770 


SAU101570 
SAU101571 
SAU100547 


5482 
5483 
5290 


SAXllcftOdd nrf 9no« 
>~>f*~\j i i/uvy+t on ^.KJyp 

onuji-uutf on ^ j op 

SAUlc0039 nrf In 


r 12954 
12584 
12585 
12240 


S1M10000012C11 


1770 


SAU102881 


5740 


SAUlc0037 nrf 4n 

unui WUJi Oil "O 


12242 


S1M10000012C12 


1771 


SAU101781 


5528 


SAUlc0037 Orf 41 n 


12353 


SIM10000012D04 


1772 


SAU201952 


5839 


SAU2c0457 orf I0n 


i jUZV 


S1M10000012D06 


1773 


SAU101271 


5411 


SAU1C0037 orf QOn 


12366 


S1M10000012D07 


1774 


SAU200928 


5798 


SAU2c0365 orf 5p 


t not c 


S1M10000012D08 


1775 


SAU101652 


5503 


SAUlc0042 orf 123p 


1 1/f GO 

Iz4yz 


SIM10000012DQ9 


1776 


SAU101752 


5522 


3AUlc0040 orf RSn 


lz44/ 


S1M10000012D12 


1777 


SAU 102620 


5718 j 


3AUlc0041 orf 62p 


Jz4/y 


S1M10000012D12 


1777 : 


SAU 102621 


5719 < 


5AUlc0041 orf 63p 


lZ4oU 


S1M10000012D12 


1777 J 


3AU202006 


5842 j 


?AU2c0456 orf 20p 


1 JUlo 


S 1 MI 00000 1 2E0 1 


1778 ; 


3AU1 00733 


5314 < 


>AUIc0044 orf 254p 


1 ZOUi 


S1M10000012E01 


1778 < 


SAUl 00734 


5315 J 


5AUlc0044_orf 255p 




S1M10000012E02 


1779 5 


SAU102485 


5686 £ 


>AUlc0039 orf 95p 


1 9491 


S1M10000012E04 


1780 5 


5AU201486 


5817 £ 


;AU2c0457_orf_34p 


1 3091 


SIMI0000012E07 


1781 S 


JAU100390 


5267 


#N/A 


#N/A 


S1M10006012E07 


1781 S 


JAU200028 


5771 S 


AU2c0145_orf Ip 


1979 7 


S1M10000012E08 


1782 S 


>AU101189 


5392 S 


AUlc0033__orf 25p 




S1M10000012E12 

SiMiooonni?Fi9 


1783 S 


AU201810 


5836 S 


AU2c0308_orf2p 


12769 




1783 S 


AU202174 


5845 S 


AU2c0412_orf_3p 


12895 


S1M10000012E12 


1783 S 


AU30I148 


5888 


#N/A 


#N/A 


SIM10000012F04 


1784 S 


AU101793 


5534 S 


AUlc0032_orfJ4p 


12218 


S1M10000012F07 


1785 S 


AU102284 


5635 S 


AUlc0038_orf_5p 


12389 


S1M10000012F07 


1785 S 


AU201469 


5816 S 


A.U2c0438_orf_6p 


12967 
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full length 
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S1M10000012F08 


1786 


SAU10U89 


5392 


SAU 1 c003 3_orf25p 


l^ZOf 


SIM10000012F09 


1787 


SAU201403 


5815 


SAU2c0423 orf 3p 


1 on 1 2 


S1M10000012F10 


1788 


SAU101752 


5522 


SAUlc0040 orf 85p 


17/L17 


S1M10000012F11 


1789 


SAU101781 


5528 


SAUlc0037 orf 43 p 


i iijjj 


S1M10000012F12 


1790 


SAU201810 


5836 


SAU2c0308 orf 2p 


17760 


SIM10000012F12 


1790 


SAU202174 


5845 


SAU2c04I2 orf 3p 


f 7<?Q< 


S1M10000012F12 


1790 


SAU301148 


5888 


#N/A 


#7\I/A 

frlN/.r\ 


S1M10000012G01 


1791 


SAU102117 


5603 


SAUlc0027 orf 6p 


171R1 


S1M10000012G02 


1792 


SAU301758 


5900 


SAU3cl508 orf 5p 


13156 


S1M10000012GQ3 


1793 


SAU201301 


5809 


SAU2c04l6 orf 17n 


T7CQQ 


S1M1 000001 2G06 


1794 


SAU1 01571 


5483 


SAUlc0044 orf 21 On 


lZJOJ 


S1M10000012G07 


1795 


SAU101572 


5484 


SAU 1 c0044 orf 211n 


Jl Z-JOO 


S1M10000012G07 


1795 


SAU101573 


5485 


SAUlc0044 orf 21 ?n 


175R7 


S1M10000012G08 


1796 


SAU 102593 


5704 


SAIJlr0041 nrf ^Qn 




S1MI0000012GIO 


1797 


SAUI 00887 


5350 


SAlIlcOGlR orf /5n 




S1M10000012H05 


1798 


SAU100157 


5237 


SAIJ1e0040 nrf Rln 

ILUutU KJl X. OIL) 




S1M10000012H08 


1799 


SAU202186 


5847 


SAU7c0772 nrf 1n 


177^1 


S1M10000012H09 


1800 


SAU100227 


5244 


SAUIrOfVn nrf IRRn 


1 o<7^ 


SIM10000012HW 


1801 


SAUI 00432 


5271 




1 7/lSTrt 


SIM10000012H10 


1801 


SAUI 00433 


5272 


^ATIIrftftZlA nrf R7n 




S1M10000012H10 


1801 


SAUI 01 751 


jjii 


oAuicuuHy on oop 


1Z44& 


S1M10000012H11 


1802 


SAU301118 


5886 


orYUjtljuj Oil jp 


1 10C£ 


SIMI0000013A02 


1803 


SAUI 02674 


5730 


^ A T I T r-f)fi7/f nrf l?n 




S1M10000013A03 


1804 


SAUI 01 006 


5367 


SATIIrftO^Jl nrf SOn 


171 on 


S1M10000013A05 


1805 


SAU102450 


5675 


SATJ1e004-5 nrf ?1n 


l ifn<\ 

JlZO/ J 


S1M10000013A07 


1806 


SAU102602 


5708 


SAT11c0032 nrf in 


177dQ 
izzH-y 


S1M10000013A08 


1807 


SAU101143 


5383 


SAUlc0042 orf 15°n 




SIM100Q0013A09 


1808 


SAU 101 567 


5481 


SAXIicQQ'y'y orf I On 




S1M10000013A09 


1808 


SAU200030 


5772 


SAUlcOlS^ orf In 


1774.5 

1Z / 1- J 


S1M10000013A10 


1809 


SAU201403 


5815 


SAU2c0423 orf 3n 


12913 


S1M10000013A11 


1810 


SAU101573 


5485 


SAUlc0044 orf ^l^n 


175R7 


S1M10000013AI2 




SAUW0690 


5309 


#N/A 




S1M10000013B02 


1812 


SAUI 00433 


5272 


SAU1c0040 orf 87n 


12449 


S1M10000013B03 


1813 


SAU201236 


5808 


SAU2c0409 orf 10d 


12891 


S1M10000013B04 


1814 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000013B05 


1815 


SAU100300 


5253 


SAU 1 c0040_orf_90p 


12451 


S1MW000013B06 


1816 


SAUWOllS 


5229 


SAUlc00l5__orf_l3p 


12125 


S1M10000013B07 


1817 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000013B07 


1817 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000013B09 


1818 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


SIMI0000013BM 


1819 


SAU103042 


5758 


#N/A 


#N/A 


S1M10000013C03 


1820 


SAU101781 


5528 


SAU 1 c0037_orf_43p 


12353 


S1M10000013C05 


1821 


SAU101038 


5372 


SAUlc0043_orfJ80p 


12521 


S1M10000013C07 


1822 


SAU 100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000013COS 


1823 


SAU101571 


5483 


SAUlc0044_orf_2I0p 


12585 


S1M10000013C09 


1824 


SAUI 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000013C10 


1825 


SAU100736 


5316 


SAUlc0038_orf_64p 


12391 


S1M10000013C11 


1826 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 
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S1M10000013C12 
SIM10000013D08 



MM1U00O0I3D09 
STmI00000T3D09~ 



sTmToooooI3dTT 
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S1M10000013E02 



S1M10000013E04 
S1M1O0OO013E06 



S1M10000013E08 
S1MT0000013E09" 



S1M10000013E10 
S1MT00000T3F02~ 



Clone 
SeqED 



1827 



JPathoSeq Locus 



1828 



1829 



1829 



1830 



1831 



1832 



1833 



1834 



1835 



1836 



S1M10000013F03 



1 S1M1Q000013F06 
S1M10000013F07 



S1M10000013F08 
S1M10000013F09 



1837 



1838 



1839 



SAU103038 



SAU 101798 



SAU 102669 



SAU302956 



SAU1 02433 



SAUI 02674 



SAU101184 



SAU101802 



SAU101833 



SAU 100831 



SAU101571 



SAU101801 



'SAU101570 



1840 



SAU101907 



1841 



1842 



S1M10000013F12 
S1M100000I3G01 



S1M10000013G04 
SIM100O0O13GO5 



'siM 1 0000013G05 
S1M10000013G06 



S1M10000013G07 
S1M10000013G10 



SIM10000013G11 
^IM10000013G12 



S1M10000013H03 
S1M10000013H04 



S1M10000013H05 



1843 



1844 



1845 



1846 



SAU103038 



SAU101545 



SAU10096I 



SAU10 1398 
SAUI02437 



SAU 100521 
SAU101592 



1847 



1847 



1848 



1849 



1850 



1851 



1852 



1853 



1854 



] S1M10000013H07 



S1M10000013H09 



S1M10000013H09 



S1M10000013H10 



S1MI0O00OI3H1I 
S 1 Ml 000001 4A02 



S1M10000014A03 



1855 



1856 
1857 



1858 



1859 
1860 



S1M10000014A05 
S1M10000014A07 



SIM10000014A08 



S1M10000014A11 
S1M10000014A12 



S1M10000014B01 



SIM100000I4B02 



1861 



1862 



1863 



SAU102241 



SAUI 02242 



SAU 102380 
SAU101573 



SAU201539 



SAU1 01890 



SAU 100843 



SAU 100690 



SAU 102450 



SAU200914 



] SAU10Q414~ 



SAU100444 
SAU200721 



SAU102059 



SAUI 00690 
SAU200564 



SAU101310 



SAU101991 



1864 



1865 



1866 



1867 



SIM] 000001 4B02 
S1M10000014B03 



S1M10000014B04 



1868 



1868 



SAU101526 



r SAU 103038 



SAUI 00866 
SAU201571 



SAU 100547 



SAU100432' 



1869 



1870 



SAUI 00433 



SAU100414 



SAUI 00778^ 



Gene SeqlD 
(protein) 



5757 



5538 



Genemarked gene 



5728 



5915 



5668 



5730 



5391 



#N/A 
r SAUlc0032_orf_18p 



SAUlcU024_orf_7p 



SAU:3cl513_orf_9p 



SAUT^0045_orf_37p 



XAUlc0024jzrf__12p 



5542 



5555 



5335 



SAUlc0035_orf_80p 



SAUlc0032_orf_22p 



SAUlc0038_orf_34p 



5483 



5541 



5482 



5574 



5757 



5474 



5360 



5442 



5670 



5283 



5490 



5617 



5618 



5654 



5485 



5821 



5570 



5339 



5309 



5675 



5796 



5270 



SAUlc0038_orf_93p 



SAU 1 c0044_orf_2 1 Op 



#N/A 



SAU 1 c0044_orf_209p 



SAUlc0040__orf_79p 



SAUlc0037_orf_132p~ 



SAUlc0044__orf_83p 



SAUlc0036_orf_33p 



SAUIc0045_orf_33p 



SAU 1 c0044_orf_250p 



SAUlc0039__orf_37p 



3AUlc0043_orf25p 



SAUIc0043_orf_26p 



SAUlc0033_orf29p 



SAUlc0044_orf_212p~ 



SAU2c0431_orf_15p 
SAUlc0034_prf_29p 



SAU 1 c0036_orf40p 



#N/A 



SAUIc0045_orf_2Ip 



SAU2c0373_orf_2p 



5275 



5791 



SAUfc0022__orf_24p 



SAUlc0038_orf_67p 



5597 



5309 
5784 



5418 



5582 



5470 



5757 



5344 



5824 



5290 
5271 



5272 



5270 



5328 



SAU2c0339_orf_5p 



SAUIc0034_orf_51p 



#N/A 
SAU2c0324_prf_6p 



SAUlc0044_orf_125p 



SAUlc0040_orf_94p 



3AUIc0027_orf_32p 



#N/A 

SAUlc0044_orfJ00p 



full length 

ORF 
Protein Seq 
ID 



#N/A 



12222 



12160 



13161 



12701 



12/56 



12305 



12227 



12373 
12403 



12585 



#N/A 



12584 
12442 



#N/A 



12348 



12638 



12324 



12695 



12600 



12406 



12539 



12540 



12265 



12587 



12943 



12280 



12328 



#N/A 



12675 



12837 



12148 



12392 
12797 



12286 



#N/A 



12780 



12562 



12454 



12179 



3AU2c0447_orfJ7p 



SAUlc0032_orf_3p 



SAUIc0040_orf_88p 



SAU 1 c0040_orf87p 
SAUIc0022_orf_24p 



S AU 1 c0043_prfj 40]T 



#N/A 



12553 



12997 



12240 



12450 
12449" 



12148 



12514 
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TABLE IA 



PCT/US01/09180 



Clone name 

O 1 X if t f\ f\ I~\ f\ f\ "i A T~\ /"\ £r 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
^pruiein^ 


Genemarked gene 


full length 

ORF 
* i uiem oeq 

n> 


S 1 Ml 00000 1 4B05 


1871 


SAU 102476 


5682 


SAUlc0026_orf_33p 


12175 


0 1 M 1 00000 1 4B06 


1872 


SAU101199 


5395 


SAUlc0035__orf_62p 


12302 


S1MI0000014B07 


1873 


SAU101756 


5524 


SAUIc0040__orf_82p 


12445 


& 1 M 1 00000 1 4B0S 

O 1 A A 1 /^rvrkrtrk 1 /in-irv 


1874 


SAUI01752 


5522 


SAU 1 c0040_orf_85p 


12447 


b 1M1 00000 14B 10 


1875 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000014B11 


1876 


SAU102534 


5696 


#N/A 


#N/A 


S1M10000014BI2 


1877 


SAU 102534 


5696 


#N/A 


#N/A 


S1M10000014C01 


1878 


SAU 10 1575 


5487 


SAU 1 c0044_orf_2 1 4p 


12589 


S1M100000I4C05 


1879 


SAU1 02602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000014C06 


1880 


SAU100305 


5256 


SAUlc0038_orf_77p 


12397 


S1M10000014C07 


1881 


SAU101801 


5541 




#N/A 


S1M10000014C09 


1882 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M1 00000 14C09 


1882 


SAU 102881 


5740 


SAUlc0032_orf4p 


12242 


S1M10000014C10 


1883 


SAU302901 


5912 


SAU3cl497_orf_8p 


13146 


S1MIQ000014C1 1 


1884 


SAU100S14 


5281 


SAUlc0044_orf57p 


12626 


S1M10000014C12 


1885 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


S1M10000014C12 


1885 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000014D03 


1886 


SAU 100885 


5348 


SAU 1 c003 8_orf_3 8p 


12376 


S1M1 00000 14D06 


1S87 


SAU 100305 


5256 


SAU 1 c003 8_orf_77p 


12397 


SIM10000014D08 


1888 


SAU101752 


5522 


S AU1 c0040_orf_85p 


12447 


SI Ml 000001 4D09 


1889 


SAU10O8O8 


5332 


SAUlc0037_prfJ2p 


12345 


S1M10000014D10 


1890 


SAU 102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000014E01 


1891 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000014E01 


1891 


SAU101794 


5535 


#N/A 


#N/A 


S1M10000014E04 


1892 


SAU1 00964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000014E05 


1893 


SAU101565 


5480 


SAUlc0022_orf_8p 


12151 


S1M10000014E07 


1894 


SAU1 00658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000014E07 


1894 


SAU100659 


5304 


SAUlc0038_orf_60p 


12390 


S1M10000014EU8 


1895 


SAU202176 


5846 


SAU2c0412_orf_3p i 


12895 


S1M10000014E09 


1896 


SAU102059 


5597 


SAUlc0034_prf_51p 


12286 


S1M100000I4E09 


1896 


SAU300269 


5869 


#N/A 


#N/A 


S1M10000014E10 


1897 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


S1M10000014E12 


1898 


SAU 102284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000014E12 


1898 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000014F02 


1899 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000014F02 


1899 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


S1M10000014F02 


1899 


SAU1 01576 


5488 


SAUlc0044_orf_105p 


12554 


SI Ml 00000 l 4F03 


1900 


SAU1 02200 


5611 


SAU lc0045_orfJ68p 


12665 


S1M10000014F03 


1900 


SAU 102201 


5612 


SAUlc0045_orfJ69p 


12666 


S 1 M 1 00000 1 4F04 


1901 


SAU 102449 


5674 


SAUlc0045_orf_22p 


12677 


S 1 M 1 00000 1 4F05 


1902 


SAU200914 


5796 


3AU2c0373_orf_2p 


12837 


S I M 1 00000 1 4F08 


1903 


SAU 102433 


5668 J 


3AUlc0045_orf_37p 


12701 


S 1 M 1 00000 1 4F09 


1904 ! 


SAU 102059 


5597 < 


3AUlc0034__orf51p 


12286 


S1M10000014F09 


1904 




z> boy 


#N/A 


#N/A 


S1M10000014F10 


1905 ! 


SAU 100887 


5350 I 


>AUlc0018_orf_15p 


12138 


SIM10000014G02 


1906 1 


SAU 102054 


5596 < 


5AUlc0039_orf_74p 


12417 


S1M100000I4G04 


1907 I 


5AU101242 ~ " 


5404 S 


SAUlc0044_orf_18p 


12578 


S1MI0000014G06 


1908 i 


SAUI00275 


5252 < 


>AUlc0036_orf_15p 


12314 
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TABLEJA 



Clone name 



SIM10000014G07 



S1M10000Q14G08 
'mMIOO00OI4G12 



S1MI0000014H02 
S1M10000014H03 



Clone 
SeqW 



PCT/US01/09180 



1909 



1910 



MM10000014H04 



SIMW000014H05 
STmT00000T4H06~ 



SIM10000014H07" 
&IMI0000014H08 



S1M10000014H11 

simToooooIsaoT 



S1M1 000001 5 A03 
Si Ml 000001 5A05 



S1M10000015A06 
31M10000015A09 



31M10000015A10 



S1M10000015A11 
SIM10000015A12 



SIM10000015B02 
S1M10000015B05 



J912 



JPathoSeq Locus 



SAU201620 



SAU100157 



SAU 1 02602 



1913 



1914 



1915 



1916 



1917 



1918 



1919 



1920 



1921 



3922 



SAU101815 



1923 



1924 



1925 



1926 



1927 



1928 



S1M1O000015B08 



S 1M1 000001 5B08 
STM30000015B09" 



1929 



1930 



1930 



31 Ml 00000 15B09 
S1M10000015B09 



'S1M10000015B10 



S1M10000015C01 



S1M30000015CO2 



SlMlOOOOOlSCOT 
SlMT00000I5C6T 



S1M10000015C05 
S1M10000015C06 



1 S1M10000015CO$ 



SIM 3 000001 5C08 



S1M10000015C10 



S1M10000015C12 
5 1M3 000001 5D02 



S1M1 000001 5D03 
3 IMI 000001 5D04 



I93J 



1931 



1931 



1932 



I SAU 100242 



SAU 102264 



SAU 100275 



SAU 102116 



SAU 100275 



SAU 103038 



'SAUI00157 



SAU 102534 



SAU1 00865 



SAU 102388 



SAU101857 



SAU1 00414 



>SAU 103038 



SAU101791 



SAU100158 



SAUI02340 



ISAUl 03038 



SAU101791 



SAU101792 



SAU102585 



SAU201773 



SAU302685 



1933 



1934 



SAU102308 



SAU100158 



1935 



1935 



1936 



1937 



1938 



1938 



1939 



1940 



1943 



1942 



SAU 102340 



SAU102390 



SAU201333 



SAU1 00690 



SAU101815 



SAU100133 



SAU 100323 



SAU1 00414 



SAU1 00305 



SAU1 00794 



SAU1 02032 



Gene SeqID 
(protein) 



5827 



5237 



5708 



5246 



5628 



5252 



5602 



5252 



5757 



5237 



5696 



5343 



5655 



5552 



Genemarked gene 



#N/A 



SAUlc0040_orf81p 



SAUic0032_prf5p~ 



SAUlc0036_orf5p~ 



SAUlc0032__orf_60p 



SAUlc0036_orf_I5p 



l SAUlc0027_orf_5^T 



SAU lc0036_prf_15p~ 



#N/A 



^AUIc0040__orf_8lF 



#N/A 



SAUlc0044_orf_99p 



SAUlc0033_prf35p 



5560 



5270 
5757 



5532 



5238 



5647 



5757 



5532 



5533 



5703 



SAUlc0032__orf33p 



SAUic0044_orf_156p 



SAU 1 c0022_orf_24p~ 
#N/A~ 



SAUlc0032„orf_12p 



SAUlc0040_orf_80p 



SAUI c0045_orf_149p 



#N/A 



SAUTc0032^rfJ2p~ 



SAUlc0032_orf_13p 



5834 



5908 



5642 



5238 



5647 



5657 



5810 



5309 



5552 



5233 



5261 



5270 



5256 



SAU1 c0044_orf_289p 



SAU2c0446_orf_4p 



SAU3cl403_orfJp 



'iAU 1 c0045_orf_50p " 



SAUlc0040_orf_80p 



SAUlc0045_prM49p 



SAUlc0033_orf38p 



5AU2c041 B_orf_Sp 



#N/A 



SAUlc0032_oif33p 



S AUI c0044__orf_J 70p 



SAUlc0044__orM71p 



SAUlc0022_orf_24p 



5330 



5591 



SAUlc0038_orf_77p 



SAUlc0028_prf_53p 



3AUlc0029_orf_47p 



full length 

ORF 
Protein Seq 
ID 



#N/A 



12444 



12249 
12336 



12250 



12314 



I2I80 
12314 



12444 



#N/A 



12648 



12267 



12238 
12569 



12148 

#N/A 



12216 



12443 
12660 



12216 



12217 



J2611 



12996 



13113 



12706 



12443 



12660 



12269 
12905 
#N/A 



12238 



12574 



12575 



12148 



12397 



12189 



12198 



S1M3 000003 5D05 



5232 



1944 



S1M10000015D06 



SAU 3 00793 



5329 



SAUlc0043_orfJ56p 



1945 



S1M100000I5D12 



SAU100736 



5316 



SAUlc0028_orf_52p 



1946 



SAU101814 



S1M1 00000 35E02 



1947 



SAU102390 



S1M3 000001 5E02 
S1M10000015E03 



3947 



SAU201333 



S1M10000015E06 



1948 
1949" 



SAU200468 



S1M10000015E07 



SAU101320 



1950 



SAU101545 



SAUlc0038_prf64p 



5551 



5657 



SAUlc0032_orf32p 



SAUlc0033 



5810 



SAU2c0418 



5781 



orf_38p 
prf8p 



5420 



SAU2c0429 
SAUlc0015 



Lorf_19p 



5474 



»__orf_16p 



SAUlc0037__orf_132p 



12517 



12188 



12391 



12237 



12269 



12905 



12937 



12128 



12348 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SenTTk 
(protein) 


~~1 

Ocne marked gene 


full length 
^JtvJr 
Protein Seq 
XD 


S1M10000015E09 


1951 


SAU 102433 


JODO 


oAU 1CUU45 __orf_37p 


12701 


S1M10000015EIO 


1952 


SAUZ00124 


599£ 


o A U I cQ043_orf_225p 


12535 


S1M10000015E11 


1953 


SAU 102286 


561£ 


oAU icUUJo^orf 6p 


12393 


S1M10000015E11 


1953 


SAU 102287 


5617 


oAUlcUU3o_orf 7p 


12398 


SIM1 000001 5E12 


1954 


SAU1 02352 


5650 


oAU 1 c0040_orf_38p 


12434 


SIM10000015FOI 


1955 


SAU J 00 1 23 




oAU I c0043_orf_I 89p 


12526 


S1M10000015F01 


1955 


SAU 10200 1 


55P.6 
JjoD 


oAU lc0040_orf_102p 


12424 


SIM10000015F01 


1955 


SAU 103 159 


57^9 

J /0.<£ 


oAU l c0045_orf^204p 


12670 


SIM10O00015FO1 


1955 


SAU201827 


5R'3'7 
jOj / 


oAU2c0449_orf 2lp 


13002 


SIM10000015F02 


1956 


SAU 101561 


54 7Q 


SAU I c0022 orf_4p 


12149 


S1M10000015F03 


1957 


SAU201403 


5R1 ^ 


SAU2c0423_orf_3p 


12913 


S1M10000015F04 


1958 


SAU201403 


JO I J 


SAU2c0423_orf_3p 


12913 


SIM10000015F06 


1959 


SAU201385 


jo 14 


#N/A 


#N/A 


S1M10000015F07 


1960 


SAU1 01752 




SAU 1 c0040__orfJ55p 


12447 


S1M10000015F08 


1961 




jo(a/ 


SAUK c0045_orf_340p 


12696 


S1M10000015F09 


1962 


SAT 11 01 son 

OAU Ivl Owu 


j34U 


SAU 1 c0032_orf_20p 


12225 


S1M10000015F09 


1962 




j341 


#N/A 


#N/A 


S1M10000015F10 


1963 


SAII1001 14 


5228 


SAU lc0043_orf_225p 


12535 


SIM1000001SG01 


1964 




joo5 


SAU 1 c003 9_orf_99p 


12422 


S1M10000015G02 


1965 


SAT 79000SR 


5773 


SAU2c0134_orfJp 


12719 


S1M10000015G02 


1965 


SAT I90005Q 


j / /4 


SAU2cO 134_orf_3p 


12720 


S1M10000015G03 


1966 


SAT F1 01070 


jJ76 


SAU1 c0034_orf_60p 


12291 ~ 


SIMW000015G04 


1967 


SAT riO 1 94? 


5404 


SAU1 c0044_orf_1 8p 


12578 


S1M10000015G05 


1968 


SAT 11 01 571 


j4e5 


SAU 1 c0044_orf_2 1 2p 


12587 


S1M10000015G06 


1969 


SATJ101156 


j3oo 


SAU 1 c003 6_orfJ 2p 


12311 


S1M10000015G07 


1970 


SAU 1001 5£ 


jzJiS 


SAU 1 c0040_orf_80p 


12443 


S1M10000015G08 


1971 


SAU101R14 


jjjI 


SAU 1 c0032_orf_32p 


12237 


SIM10000015G09 


1972 


SAU! 02 141 


JOU/ 


SAU 1 c004 l_orf_l4p 


12458 


S1M10000015G09 


1972 


SAU 102 144 


JOUo 


SAU 1 c004 l_orf_ 1 5p 


12459 


S1M10000015G10 


1973 


SAU101759 


jj2z 


SAU 1 c0040_orf_85p 


12447 


S1M1OO0OO15G11 


1974 


SAU 100275 


JZJZ 


SAU 1 c0036_orf_l 5p 


12314 


SIM10000015H04 


1975 


SAU 10 1801 


554f 


#N/A 


#N/A 


S1M10000015H04 


1975 


SAU101802 


JjhZ 


SAUic0032 orf 22p 


12227 


S.1M10000015H06 


1976 


SAU201385 *~ 


5R1 4 


#N/A 


#N/A 


S1M10000016A03 


1977 


SAU1 01803 


554^1 < 


^AUlc0032 orf 23p 


12228 


SIM10QQQ016AQ3 


1977 . 


3AU10IS04 


5544 


#N/A j 


#N/A 


S1M10000016A04 


1978 ! 


SAU 100432 


^971 < 
j^ / j i, 


> A U J CU U4 U — Ori_o op 


12450 


S1M10000016A04 


1978 ! 


^AU 100433 


5979 < 


)AU lCUU4U_ori_o7p 


12449 


S1M10000016A06 


1979 < 


3AU200928 


57QR « 


>AU-icu3oj_^orr 5p 


12815 


SIM1 00000 16A07 


1980 < 


>AU 100932 


5356 £ 


>AU lCUU44_Ort_3Uop 


12615 


SIM10000016A09 


1981 J 


5AU101067 


5175 <: 
jj / j L 


>AUicUUj4 ort 5op 


12290 


SIM10000016A09 


1981 5 


>AU300732 


SK77 <; 


>aujci i io_ort_lp 


13061 


SIM10000016A10 


1982 S 


5AU101571 


5483 S 


> AUic0044_orf_210p 


12585 


S1MI0000016A12 


1983 £ 


JAU 100522 


5284 S 


AUlc0044_orf_249p 


12599 


SIMI00000I6B02 


1984 S 


JAU102449 


5674 S 


AUlc0045_orf_22p 


12677 


S1M10000016B05 


1985 S 


>AU101320 


5420 S 


AUlc0015_orf_16p 


12128 


S1M10000016B06 


1986 S 


AU1 00432 


5271 S 


AUlc0040_orf_88p 


12450 


S1M10000016B06 


1986 S 


AU 100433 


5272 S 


AUlc0040_orf_87p 


12449 
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TABLE IA 



PCT/US01/09180 



Clone name 



S1M10000016B07 



SI Ml 000001 6B08 
STMT00000T6B09~ 



S1M10000016C09 
S1M10000016C10 



S1M10000016B10 



Clone 
SeqW 



PathoSeq Locus 



1988 



1989 



1990 



S1M10000016B11 
S1M10000016B12 



SIM10000016B12 



1991 
1992 



S1M10000016C01 
S1M10000016C02 



SIM10000016C04 



S1M10000016C05 



S1M10000016C06 
SI Ml 000001 6C06 



1992 



1993 



1994 
1995 



SAU101491 



l SAU301465 



SAU 101006 



SAU101242 



SAU101794 
SAU 101795 



SAU 100845 



SAU102049 



1996 



1997 



S1M10000016C06 



1997 



] SAUW092l 



SAU 101777 



S1M10000016C08 



S1M10000016C10 
S1M10000016C11 



S1M10000016C12 



S1M10000016D01 



S1M10000016D02 



S1M10000016D04 



S1M10000016D05 
S1M10000016D06 



1997 



1998 
1999 



2000 



2000 



2001 



SAU 201810 
SAU202I74 



SAU301148 



SAU101491 
SAU1 02233 



SAU2015I3 



SAU203196 



2002 



SAU101573 



2003 



2004 



2005 



S1M10000016D08 



S1M1 000001 6D09 
S1M10000016D10 



S1M10000016D10 



S1M10000016D11 



S1M10000016E04 



1M10000016E05 



S1M10000016E06 



S1M10000016E07 



2006 



2007 



2008 



2009 



SAU101752 



SAU1 02355 



SAU200242 



SAU1 00921 



SAU100770 



SAU100952 



SAU101070 



2010 



2010 



2011 



2012 



2013 



S1M10000016E07 



S1M10000016E08 



S1M10000016E09 



S1M10000016E10 



2015 



2015 



2016 



2017 



2018 



SAU1 01868 



SAU201513 



SAU203196 



SAU101573 



SAU1 01371 



SAU101320 



SAU 102639 



SAU 102636 



SAU 102637 



SAU200928 



SAU1 02527 



SAU102983 



Gene SeqID 
(protein) 



5759 



5464 



5896 



5367 



5404 



5535 



5536 



5340 



Genemarked gene 



SAUlc0039_orf_44p 



SAUlc0025_orf_20p 



SAU3cl429_orf_4p 



SAUlc0028_orf_59p 



SAUIc0044_orf_18p 



#N/A 



SA\Jlc0032_prf__\5p 



5595 



5355 
5527 



SAUlc0036_orf_41p 



SAUlc0039_orf_68p 



SAUIc0038_orf_76p 



5836 



5845 



5888 



5464 



5616 



5820 



5861 



SAUlc0037_prf39p 



SAU2c0308_orf_2p 



SAU2c0412_orf_3p 



#N/A 



SAUlc0025_orf20p 



SAUlc0043_orf_20p 



SAU2c0432_orf_10p 



5485 



5522 



5651 



5777 



5355 



5324 



5358 



5376 



5565 



5820 



5861 



5485 



SAU2c0432_orf_llp 



SAUlc0044_orf_J212p 



SAUIc0040_orf_85p 
SAUIc0040_orf40p 



SAU2c0250_orf_2p 



SAUlc0038_orf_76p 



#N/A 



SAUlc0043_prfJ 82p 



SAUlc0034_orfj30p 



SAUIc0036_orf_23p 



SAU2c0432„orfJ0p 



SAU2c0432_prMlp 



5435 



5420 



5724 



5722 
5723 



5798 
5693 



SAUIc0044_orT212p 



SAUlc0033_orf_7p 



SAUlc0015_prf_J6p 



#N/A 



SAUlc0045_orf_l01p 



SAU I c0045_orf_102p 



SAU2c0365_orf__5p 



5751 



SAUlc0032_orf_9p 



SAUlc0045_orf 224p 



full length 

ORF 
Protein Seq 
ID 



12408 



12165 



13121 



12190 



12578 



#N/A 



122J9 



12329 



12416 



12396 



12352 



12769 



12895 



#N/A 



12165 



12531 



12944 



12945 



12587 



12447 



12435 



12734 



12396 



#N/A 



12523 



12291 



12320 



12944 



12945 



12587 



12275 



12128 



#N/A 



12650 



12651 



12815 



12260 



12676 



2019 



SAU 102281 



S1M10000016E12 



5633 



S1M10000016F02 



S1M10000016F02 



S1M1 000001 6F03 



S1M10000016F05 



S1M1 000001 6F06 



S1M10000016F08 



S1M10000016F09 



SIM10000016FU 



2020 



SAU20I571 



SAUlc0038_prf4p 



5824 



2021 



SAU102113 



SAU2c0447_orf_17p 



5601 



2021 



SAU301223 



SAUlc0027_orf_2p 



5889 



2022 



SAU101864 



5562 



2023 
2024 



2025 
2026 
2027 



SAU201168 



SAU1 02407 



5804 
"566^" 



SAU101491 
SAU1 02527 



5464 
"5693"* 



SAU102113 



5603 



SAU3ci345_prf_3p 



SAUlc0044_orf_163p 



SAU2c0407_prf_8p 



#N/A 



SAUlc0025_orf_20p 



SAUlc0032__orf_9p 



SAUlc0027_orf2p 



12384 



12997 



12178 



13090 



12572 



12889 



#N/A 



12165 



12260 



I217S 



-423- 



TABLE IA PCT/US01/09180 



Clone name 

S 1 Ml 00000 16F11 


Clone 
SeqID 

2027 


PathoSeq Locus 

SAU301223 


Gene SeqID 
(protein) 

5889 


Gene marked gene 


fllll lonrrfK 

■.uii leiigrn 

ORF 
Protein Seq 

n> 


S1M10000016G01 


2028 


SAU 1 02434 


5669 


SAU3cl345 orf 3p 
SAUlc0045 orf 36p 


12700 


S1M10000016G03 


2029 


SAU101300 


5415 


SAUlc0044 orf 113p 




S1M100000I6G03 


2029 


SAU 10 1365 


5432 


SAUlc0044 orf 112p 




S1M10000016G04 


2030 


SAU1 02450 


5675 


SAUlc0045 orf ?1n 


lZo/5 


S1M10000016G05 


2031 


SAU 102292 


5638 


SAUlc0038 orf lOp 


1-COOO 


S1M10000016H03 


2032 


SAU101571 


5483 


SAUlc0044 orf ?lf)n 




S1M10000016H04 


2033 


SAU10I545 


5474 


SAUIc0037 nrf H?n 




SI Ml 000001 6H08 


2034 


SAU101067 


5375 


SAUlc0034 nrf 




S1M10000016H08 


2034 


SAU300732 


5877 


SAU3cl 116 nrf In 


1 ,5 vol 


S1M10000016H10 


2035 


SAU1 01756 


5524 


SAUlc004ft nrf Rln 




S1M10000017A02 


2036 


SAU10I866 


5564 


SAUlc0036 nrf ?1n 




S1M10000017A03 


2037 


SAU101545 


5474 


SAUlc0037 nrf 1 19n 




S1M10000017A03 


2037 


SAU101546 


5475 


SAIJlc00^7 nrf 1 lln 


1 oo /in 


S1M10000017A04 


2038 


SAU 102292 


5638 


SAUleOO^R nrf 1 0n 




S1M100000I7A08 


2039 


SAU1021I7 


5603 


SAXU c.0077 nrf 


12181 


S1M10000017A11 


2040 


SAU1 02437 


5670 


SAlIlrOOd.^ nrf tin 


12695 


S1M10000017A12 


2041 


SAU301357 


5893 


SATHH^Qd nrf 9n 


13111 


S1M10000017B02 


2042 


SAU 102242 


5618 


SATTIrOfkn nrf 7£r» 


12540 


SIM10000017B05 


2043 


SAV302513 


5906 


SATr^r«1?OJi nrf In 

o/t. Ljji^i ^yo^jori i p 


13085 


S1M10000017B07 


2044 


SAU101806 


5546 


otwj ituujz on zjp 


12230 


S1M10000017B08 


2045 


SAU101546 


5475 


o/vu icuuj / on l Jop 


12349 


S1M10000017B09 


2046 


SAU200928 


5798 


onuztujoj on. op 


12815 


S1M100000I7BIO 


2047 


SAU101754 


5523 


SATMrftfMO nrf JM« 
on.u i V/UyHu Oil oH-p 


12446 


S1M10000017B11 


2048 


SAU101754 


5523 


SATHr-Ofklfl nrf R4« 
0.rVvj i Uvlnv Oil otJJ 


12446 


S1M10000017B12 


2049 


SAU201375 


5811 


SAU9r049£ orf /In 


i oft')/: 


S1M100000I7C01 


2050 


SAU101224 


5397 


SAUlr0044 nrf QRn 




SIM 100000 17C03 


2051 


SAU101910 


5576 


SAUlc0040 nrf 7fin 


i i/f /i n 


S1M10000017C05 


2052 


SAU200657 


5789 




J1XT/ a 

ffN/A 


S1M10000017C08 


2053 


SAU101890 


5570 


SAIJlc00^4 nrf 9Qn 




S 1 Ml 000001 7C09 


2054 


SAU101398 


5442 


SAUlc0036 nrf Vkn 


XZJZ4 


S1M10000017C10 


2055 


SAU102614 


5716 


SAUlc0041 nrf 5nn T 


1 94'7^ 
1 Z4 /O 


S1M10000017C10 


2055 


SAU102615 


5717 


SAUlc0041 nrf 57n 


1 0AT7 


S1M10000017C11 


2056 


SAU101799 


5539 


SAUlc0032 orf 10n 


1 


S1M10000017CZ1 


2056 


SAU101800 


5540 


SAUlc0032 orf 20p 




S1M10000017C12 


2057 


SAU1 01782 


5529 


3AUlc0037 orf 44p 




S1M10000017C12 


2057 


SAU200994 


5802 : 


3AU2c0428 orf 4p 


12935 


S1M10000017D03 


2058 i 


3AU101752 


5522 < 


3AUlc0040 orf 85p 


12447 


S1M1 000001 7D09 


2059 I 


3AUI01799 


5539 I 


SAUIc0032_orfJ9p 


12223 


S1M10000017D09 


2059 i 


5AU101800 


5540 < 


SAUlc0032_orf_20p 


12225 


S1M10000017D10 


2060 < 


SAU100633 


5301 5 


>AUlc0043 orf 147p 


12515 


S1M1 00000 17E04 


2061 < 


>AU101801 


5541 


#N/A 


#N/A 


S1MI0000017E05 


2062 < 


5AUI02334 


5645 5 


>AUlc0045_orfll44p 


12658 


S1M10000017E08 


2063 < 


5AU101198 


5394 5 


>AUlc0035_orf_61p 


12301 


S1M10000017E11 


2064 S 


JAU102883 


5741 S 


5AUlc0045_orf_38p 


12702 


S1M10000017F01 


2065 S 


;AU100157 


5237 S 


»AUlc0040_orf81p 


12444 


S1M1 000001 7F04 


2066 5 


1AU100140 


5235 S 


AVlc0032_orfJ7p 


12258 


S1M10000017F04 


2066 S 


AU100141 


5236 S 


AUlc0032_orf_8p 


12259 



-424- 



WO 01/70955 



TABLE IA 



Clone name 



] SIMIOOQ0017FQ5 
S1M1 00000 17F06 



Cfone 
SeqID 



PCT/US01/09180 



S1M10000017F1I 



'i>IM10000017G02 



S1M10000017G05 



S1M10000017G06 



SIMJ00000I8A03 
S1M1 000001 8 A03 



SIM1 00000 18 A04 



S I M I 00000 1 8A05 
SI Ml 00000 18A05 



2067 



2068 



2069 



2070 



PathoSeq Locus 



Gene SeqID 
(protein) 



SAUI 02541 



SAU102356 



SAU101463 



2071 



2072 



2073 



2073 



2074 



SIM10000018A06 
31M10000018A08 



SIM100000I8A08 



SIM10000018A09 



S1M10000018A10 



S1M10000018A11 



S1M10000018A11 



S1M10000018B02 
S1M10000018B02 



2075 



2075 



2076 



2077 



SAUI 02433 



SAUI 02259 



5697 



5652 



5458 



5668 



SAU200565 
SAU100J39 



SAU102602 



SAU102142 



SAU100S86 
SAUI 00887. 



5624 



5785 



5234 



5708 



5606 



2077 



2078 



2079 



2080 



2080 



2081 



SIMI00000I8B03 
S1M10000018B05 



SI Ml 000001 8B09 
SIMI0000018B09 



STM100000T8BTO~ 

sTmToooooT8bTo~ 



S1M10000018B11 
S1M10000018C01 



S1M10000018C02 
SIM10000018CO3 



S1M10000018C04 



SAUI 00970 
SAU100139 



5349 



5350 



5365 



Genemarked gene 



SAUI c0045_prf_l 95p 



SAUlc0040_orf_41p 



SAUIc0045_orf_232p 



SAUIc0045_orf_37p 



SAUlc0032_orf_55p 



SAU2c0324_orf_7p 



SAUlc0032_orf_6p" 



SAUlc0032_orf_5p 



SAUlc0041_orf_J3p 



SAUIc0018__oif_16p 



3AUlc0018_orf.l5p 



5234 



SAUI 02602 



SAUI 02142 



SAUI 00866 



SAU100139 



SAUI 02602 



5708 



5606 



5344 



5234 



SAU100886 



2081 



2082 
2083 



2084 



2084 



2085 



2085 



SAUI 00887 



'SAU101839 
SAU100300 



SAUI 00836 



'SAU202731 



SAUI 00401 



2086 



2087 



2088 



2089 



SAU300335 



5708 



SAUlc0043_orf_197p 



SAUlc0032_orf6p 



SAUlc0032_orf_5p 



SAUlc0041_orf_13p 



S AU i c0044_orfj OOp 



SAUlc0032_orfj5p 



5349 



5350 



5556 
5253 



SAUlc0032_orf_5p 



SAUlc0018_orf_16p 



SAUlc0018_orf_l5p* 



5336 



5850 



5268 



SAUI 00658 



SAUI 01752 



SAUI 02447 
I SAUI 00778 



2090 



SAU100141 



5870 



5303 



5522 



5672 



5328 



5236 



SAUlc0042_orf_12p 
S AU 1 c0040_orf90p 



SAUlc0031_prf_13p 



#n/a 



SAUlc0044_orf_174p 



#N/A 



SAUlc0038_orf_59p 



SAUlc0040_orf_85p 



SAUlc0045_prf_24p 



S AU 1 c0043_orM 40p 



SAUlc0032_orf_8p 



full length 

ORF 
Protein Seq 
ID 



12668 



12436 



12679 



12701 
"T2245" 



12781 



12255 



12249 



12457 



12139 



12138 



12529 



12255 



12249 



12457 



12553 



12255 



12249 



12139 



12138 



12495 



12451 



12212 



#N/A 



12576 



#N/A 



12388 



12447 



12685 



12514 



12259 



SAU103038 



S1M10000018C06 



5757 



2092 



SAUI 00684 



#N/A 



S1M10000018C08 



5306 



2093 



SAU102256 



SI Ml 000001 8C08 



5622 



2093 



SAU102257 



SAUlc0044_orf_68p 
SAUlc0032__prf_52p 



S1M10000018C09 



2094 



SAU101065 



SIM10000018CO9 



2094 



SAUI 02068 



SIM10000018C10 



2095 



SAV1001 12 



S1MI0000018C11 



2096 



SAUI 02663 



S1M10000018CI2 



2097 



SAUI 01948 



S1M10000018D01 



2098 



SAUI 01452 



SI Ml 000001 8D02 



2099 



SAUI 02284 



S1M100000I8D02 



2099 



SAU20I469 



S1M10000018D03 



2100 



S1M10000018D04 



S1M10000018D09 



S1M10000018D10 



S1M10000018D11 



SAUI 01793 



2101 



SAU101798 



2102 



SAUI 01 067 



2103 
"2T04" 



SAU301898 



SAU 101752 



5623 
5374 



SAUIc0032__orf_53p 



SAUlc0034_orf_56p 



5599 



SAUlc0034__orf_55p 



5227 



SAVlc0044__orfJ0p 



5727 



SAUlc0024_prf2p 



5579 



SAUlc0045__orf_69p 



5455 



5635 



5816 



5534 



5538 



5375 
5904 



5522 



SAU 1 c0045_orf_247p 



SAUlc0038_orf_5p 



SAU2c0438_orf6p 



SAUlc0032_orf_14p 



SAUlc0032_orf_18p 



SAUlc0034_orf_58p 



SAU3cl079_orf_lp 



SAUlc0040_orf_85p 



#N/A 



12632 



12243 



12244 



12289 



12288 



12634 



12158 



12709 



12684 



12389 



12967 



12218 



12222 



12290 



13057 



12447 



-425- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 



S1M10000018D12 



S1M10000018EOI 



S1M10000018E02 



S1M100000I8E03 



S1M10000018E04 



Clone 
SeqID 



2105 



FathoSeq Locus 



2106 
2107 
1T08~ 
2109 



SAU 100866 
SAU10I092 



SAU 100265 
SAU1 02420 



Gene SeqED 
(protein) 



5344 



5381 



SAU1 02035 



5249 
~566T 



5592 



Genemarked gene 



SAUlc0044_orf_100p 



SAUIc0028_orf_9p 
SAUlc0014_orf_n P 



SAU1 c0030_orf_20p 



SAUlc0029_orf_50p 



full length 

ORF 
Protein Seq 
ID 



12553 
72192" 



12122 



12206 



12199 



SAU1 00596 



SIM 100000 18E08 



2111 SAU1 00793 



S1M10000018E09 



2112 



S1M10000018E11 



S1M10000018EI1 



2113 
TTTT 



S1M10000018E12 



2114 



S1M10000018F03 



2115 



S1MI0000018F04 



2116 



S1M10000018F04 



S1M10000018F07 



2116 



S1M10000018F09 



2118 



S1M10000018F09 



2118 



S1M10000018F10 



2119 



S1MW000018F10 



S1M10000018F12 



2119 
2120" 



5295 
5329 



SAUlc0043_ort63p 



SAU301898 



SAUlc0028_orf_52p 



5904 



SAU101799 
SAU 101 800 



SAU3cl079_orf_lp 



5539 



SAUlc0032_orfJ9p 



5540 



SAU200914 



SAUlc0032_orf20p 



SAU 100887 
SAU102396 



SAU301118 



SAU1 02629 



SAU101810 



SAU300110 



SAU100432 



SAU1 00433 



S1M1000001SG03 



2121 



SIUW000018G05 



2122 



S1M10000018G07 



2123 



S1M10000018G08 



2124 



S1M10000018G08 



2124 



S1M10000018G09 



S1M10000018G09 



2125 



SIM100Q0018GIO 



S1M10000018G10 



S1M10000018G12 



1 Ml 00000 18U01 



S 1 Ml 000001 8H02 



S1M10000018H02 



S1M10000018H07 



2125 



2126 



2126 



SAU201469 



SAU101808 



SAU101999 



SAU101727 
SAU 102200 



SAU102201 



SAU 102200 



SAU 102201 



SAU100141 
SAU102527 



2127 
"2128 



2129 
^129~ 



2130 
"213T 



SAU200928 



SAU1 01663 



SAU101652 



5796 



SAU2c0373_orf2p 



5350 



SAUlc0018_orf_15p 



5660 



SAUlc0033_orf43p 



5886 



SAU3cl305_prf3p 



5720 



SAUlc0041_orf71p 



5549 



SAUlc0032„orf_28p 



5865 



5271 



5272 



5816 
5548 



5585 



5516 



5611 



5612 



5613 



5612 



5236 



5693 



5798 



5506 



5503 



SAU101653 



SAU 102437 



5504 



5670 



SAU3c0533_orf_2p 



SAUlc0040_orf_88p 



SAUlc0040_orf_S7p 



SAU2c0438__orf6p 



SAUlc0032_prf27p 



SAUlc0040_orfll01p 



SAUlc0016__orf_6p 



SAUIc0045__orfll68p 



SAU1 c0045__orfj 69p 



SAU 1 c0045_orf_ 1 68p 



SAU 1 c0045_orf_l 69p 



SAUIc0032_orf8p 



SAUlc0032_orf9p 



SAU2c0365_orf_5p 



SAUlc0033_orf_14p 



SAUlc0042_orfJ23p 



SAU 1 c0042_orf_l 24p 
SAUlc0045_orf_33p 



12548 



12188 



13057 



12223 



12225 



12837 



12138 



12272 



13086 



12481 



12233 



13031 



12450 



12449 



12967 



12232 



12423 



12133 



12665 



12666 



12665 



12666 



12259 



12260 



12815 



12261 



12492 



12493 



12695 



SAU101622 



SIM10000018H10 



5496 



2132 



SAU100157 



SIM10000019A02 



2133 



SAUW3077 



S1M10000019A03 



2134 



SAU102352 



S1M10000019A05 



2135 



SAU201469 



S1M1 000001 9 A06 



2136 



SAU101311 



S 1M 100000 19A07 



2137 
213T 



SAU101727 



SAUlc0040_orf_27p 



5237 
5759 



SAUlc0040_orf_81p 



SAUlc0039_orf_44p 



5650 



SAUlc0040_orf38p 



5816 



SAU2c0438_prf_6p 



5419 



SAUlc0044_orf_126p 



5516 



SAUlc0016_orf_6p 



12430 



12444 



12408 



12434 



12967 



12563 



12133 



SAU101728 



S 1 Ml 00000 19A09 



5517 



S1M10000019A11 



2138 
2l39" 



SAUI021I7 



SAUlc0016_orf_5p 



5603 



SAU 102292 



S1M10000019A12 



5638 



2140 



SAU1 02693 



S1M10000019A12 



5731 



2140 



SAU102694 



S1M10000019B03 



5732 



2141 



SAU101156 



S1M10000019B04 



5386 



2142 



SAU 100899 



5351 



SAUlc0027_orf_6p 



SAUlc0038_orf_10p 



SAUlc0044_prf_58p 



SAUlc0044_orf_59p 



SAUlc0036_orf_12p 
SAUlc0034_orf_llp 



12132 



12181 



12368 



12627 



12628 



12311 



12277 



-426- 



WO 01/70955 



TABLE IA 



Clone name 



SI Ml 000001 9B04 



S1M10000019B07 



Clone 
SeqID 



2142 



^IM10000019B08 



S1M10000019B08 



S1M10000019B09 



SI Ml 000001 9B09 



S1M10000019B10 



S1M10000019B11 



S1M10000019B12 



S1M10000019C01 



S1M10000019C04 



S1M1O000019CO4 



S1M10000019C05 



2143 



2144 



2144 



PathoSeq Locus 



SAU 100901 



SAU100300 



SAUI02422 



2145 



2145 



2146 



2147 



2148 



2149 



2150 



IS1M10000019C06 



S1M10000019C06 



S1M10000019C07 
rS'3M10000019C08 



S1M10000019C11 
S1M10000019C12 



SIMIO00OOI9DO1 



S1MI0000019D02 
SI MI 000001 9D04 



S1M10000019D05 



S1M10000019D06 
f SlM10000019D07 



S1M10000019D09 
S1MI0000019DI2 



S1M10000019E01 



S1M10000019E01 



SIM1 00000 19E02 



2151 



2152 



2152 



2153 



2154 



2155 



2156 



2157 



2158 



2159 



2160 



2161 



SAU102423 
SAU 100 182 



SAU100251 



l SAU10l570 



SAU 100879 



SAU1 01793 



SAUW0414 



SAU103175 



SAU301472 



SAU101756 



SAU101790 



SAU101791 



SAU101400 



SAU202126 



SAU100301 



SAU102117 



SAU102270 



1SAU101145 



SAU102292 



SAU101400 



2162 



2163 



2164 



2165 



2165 



S1M10000019E07 
S1M10000019FOI 



S1M10000019F05 



SIM1 000001 9F05 



S1M10000019F06 



S1M10000019F08 



SI Ml 000001 9F09 



S1M10000019F11 
SI Ml 000001 9G04 



2166 



SAU102526 



SAU301898 



SAU102639 



SAU101805 



SAU100961 



SAU 100962 



2167 



2168 



2169 



2169 



2170 



2171 



2172 



2173 



S1M100000I9G07 



SI Ml 000001 9G09 



S1M10000019G10 



SIM10000019GU 



SI Ml 000001 9H05 



S1M10000019H05 
S1M10000019H08 



S1M10000020A05 



2174 



2175 



2176 



2177 



2177 



2178 



2179 



2179 



2180 



2181 



SAU101624 



SAU202352 



SAU102241 
SAU101612 



SAU202945 



SAU101864 



SAU10I571 



SAU100414 



SAU101242 



SAU101793 



SAU1 00522 



SAU100300 



Gene SeqID 
(protein) 



5352 



SAU101235 



SAU101236 



SAUI01802 



5253 



5666 



5667 



PCT/US01/09180 
Genemarked gene 



SAUlc0034_orf_13p 



SAUlc0040_orf_90p 



3AUlc0030_orf_22p 



5241 



5248 



SAU101802 



SAU101803 



SAU102449 



5482 



5345 



5534 



SAV101868 



5270 



5764 



5897 



5524 



5531 



5532 



5444 



5844 



SAUlc0030_orf_23p 



SAUlc0037_orf_82p 



5AUlc0037_orf_83p 
SAV1 c0044_orf209p 



SAUlc0041__orf_82p 
SAUlc0032_orf_14p 



SAUlc0022_orf_24p 



SAU1 c0045_orf_269p 



SAU3cl431_orf_4p 



SAUlc0040_orf_82p 



SAUlc0032_orf_llp 



SAUlc0032_orfJ2p 



SAUlc0036_orf_35p 



5254 



5603 



5631 



5384 



5638 



5444 



5692 



SAU2c0045_orf_lp 



SAUlc0040_orf_91p 



SAUlc0027_orf_6p 



SAUIc0032_orf_65p 



SAU1 c0035_orf_43p 



SAUlc0038_orf_J0p 



SAUlc0036_orf_35p 



5904 



5724 



5545 



5360 



5361 



5497 



5650 



5617 



5493 



5857 



5562 



5483 



5270 



5404 



5534 



5284 



5253 



5400 



5401 



SAU 1 c0045_orf_299p 



SAU3cl079_orfJp 



#N/A 



SAU1 c0032_orf_24p 



SAUlc0044_orf83p 



SAUlc0044_orf_84p 



SAUlc0040_orf25p 



SAU1 c0040_orf_38p 



SAUlc0043_orf_25p 



SAUlc0044_prf_7p 



SAU2c0394_orf_7p 



SAUlc0044_orf__163p 



SAUlc0044_orf210p 



SAUlc0022_orf_24p 



SAUlc0044_orfJSp 



SAUlc0032_orfJ4p 



SAUIc0044_orf_249p 



SAUlc0040_orf_90p 



SAUlc0044_orf_llp 



5542 



5542 



5543 



5674 



5565 



SAUic0044_prf_12p 



SAUlc0032_orf22p 



SAUlc0032_orf_22p 



SAUlc0032__orf_23p~ 



SAUlc0045_orf_22p 



SAUlc0036__orf_23p 



full length 

ORF 
Protein Seq 
ID 



12278 



12451 



12207 



12208 



12362 



12483 



12218 



12148 



12687 



13124 



12445 



12215 



12216 



12326 



12714 



12452 



12181 



12253 



12299 



12368 



12326 



12691 



13057 
#N/A 



12229 



12638 



12639 



12429 



12434 



12539 



12637 



12S68 



12572 



12585 



12148 



12578 



12218 



12599 



12451 



12561 



12564 



12227 



32227 



12228 



12677 



12320 



-427- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full If»norh ~ 

ORF 
Protein Seq 
ID 


S1M10000020A06 


2182 


SAU101801 


5541 


#N/A 


tfN/A 


SIM10000020A07 


2283 


SAU 101567 


5481 


SAUlc0fl22 nrf I fin 


12144 


S1M10000020A07 


2183 


SAU200030 


5772 


SAU^c0282 nrf 3n 


12745 


SIM10000020A11 


2184 


SAU1 02437 


5670 


SAUlc004S nrf 


12695 


S1M10000020A12 


2185 


SAU1 01907 


5574 


SAUlc0040 nrf 7Qn 


iz442 


SIM10000020B02 


2186 


SAU10047S 


5276 


SAUlcOQIfi nrf &\ n 


12337 


S1M10000020B03 


2187 


SAU1O0O59 


5224 


SAUlc004S nrf 10n 




S1M10000020B05 


2188 


SAU301133 


5887 


SAtHH^I 1 nrf 
unujl/l jl l OIL jD 


i i no*7 
13Uo7 


S1M10000020B06 


2189 


SAU100747 


5320 


SATnr0044 nrf 93 5n 




S1M10000020B07 


2190 


SAU102433 


5668 


SAUlr0045 nrf 37r» 

iUWtJ Oil J ZD 


iz/oi 


SIM10000020B09 


2191 


SAU101371 


5435 


5?Ar/1f*flfl33 nrf 7n 
OA! w I CL/C-}J> or a /p 




S1M10000020B12 


2192 


SAU1 02143 


5607 


SAIJ1r0ft41 nrf 14r» 

1 I^VJUt 1 Oil IHp 




S1M10000020C09 


2193 


SAU101545 


5474 


SATnrOO^ r*rf 177n 


12348 


S1M10000020C10 


2194 


SAU101799 


5539 


o/\u icvji/jZ^on iyp 


12223 


S1M10000020C1Q 


2194 


SAUW1800 


5540 


orvu i (a/ojz on zup 


22225 


S1M10000020C11 


2195 


SAU101452 


5455 




12684 


S1M10000020D03 


2196 


SAU 10 1752 


5522 


o/\u i cuu4U_orr oDp 


12447 


S1M10000020D04 


2197 


SAU 102481 




onii icuujy_ort_yyp 


12422 


S1MIQ00Q020D06 


2198 


SAU 1 02578 




o/vu i cuvo "_on_o l p 


12411 


S1M10000020D07 


2199 


SAU 100 198 


S74^ 


o/\u icuuuy_ort_lp 


12120 


S1M10000020D08 


2200 


SAU 100547 


59QO 


oau icuuJZ_ort_Jp 


12240 


S1M10000020D09 


2201 


SAU 102939 


^747 


4TKT / A 

#1N/A 


#N/A 


S1M10000020D12 


2202 


SAU200006 


S770 


Q at y7r»ni ^.^f t ~ 


12723 


S1M1000002QE01 


2203 


SAV200006 


5770 


o/iuzcu z j /_orr jp 


12723 


S1M10000020E03 


2204 


SAU 100 140 


5235 


<~3r\\J I wuj/__on /p 


12258 


SIM10000020E04 


2205 


SAU101805 


5545 


o/\uicuujZ on Z4p 


12229 


S1M10000020E06 


2206 


SAU102162 


5609 


^ATTIrOflAl nrf 77« 
ojt.vj itrUUT-i on z/p 


1 O/f /TO 


SIMW000020E08 


2207 


SAU201756 


5524 


<js\\j iov/o^fo on ozp 


12445 


S1M10000020E11 


2208 


SAU101876 


5567 


<sAT 11 rflft7^ Arf Qr% 


ill £n 


S1M10000020E12 


2209 


SAU200657 


5789 


friN/r\ 


ffN/A 


S1M10000020F01 


2210 


SAU101592 


5490 


SATIIrOO^Q nrf 37n 
o/a vj on j /p 


l24\)o 


S1MI0000020F05 


2211 


SAU 100547 


5290 


o^vlj iwujz on op 


i Ti/<n 
IZZ4U 


S1M10000020F06 


2212 


SAU101652 


5503 


SAT7JrOrt4? nrf 7?3n 




S1M10000020F06 


2212 


SAU101653 


5504 


SAT 11 00047 nrf 174n 




S1M10000020F07 


2213 


SAU200731 


5793 


SAU2c0352 nrf 7n 


1 7RnR 
IZoUo 


S1M10000020F09 


2214 


SAU100114 


5228 


SA[J1c0043 nrf 77 


1ZJJ D 


SIMW000020F11 


2225 


SAU102663 


5506 


SAU2c0033 orf 14p 


12261 


S1M10000020F11 


2215 


SAU101664 


5507 


SAUlc0033 orf 15p 


12262 


S1M10000020F12 


2216 


SAU100745 


5319 


SAUlc0044 orf 233d 


12596 


S1M10000020G01 


2217 


SAU 102905 


5742 


3AUlc0033 orf 45n 


12273 


SWUQOQ0020GOS 


2218 


SAU1001I4 


5228 


3AUIc0043 orf 225n 


12535 


S1M10000020G07 


2219 


SAU 1001 14 


5228 J 


3AUlc0043 orf 225n 


12535 


S1M10000020G08 


2220 


SAU101652 


5503 I 


3AUlc0042_orf_123p 


12492 


S1M10000020G09 


2221 , 


3AU1 01652 


5503 j 


5AUlc0042_orf_123p 


12492 


S1M10000020G10 


2222 ! 


3AU101807 


5547 < 


5AUlc0032_orf26p 


12231 


SM1000002QG10 


2222 i 


SAU 10 1808 


5548 i 


5AUlc0032_orf_27p 


22232 


S1M10000020G11 


2223 i 


3AU101592 


5490 < 


5AUlc0039_orf_37p 


12406 


S1M10000020G12 


2224 J 


3AU100865 


5343 < 


5AUlc0044_orf_99p 


12648 



-428- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 



SIM1Q000020H01 



Clone 
SeqED 



PathoSeq Locus 



S1M10000020H02 



S1M10000020H04 



SIM10000020H06 



S1M10000020H08 



'SIMI0000020H10 



S1M10000020H11 



S1M10000021A04 



[ S1MI0000021A04 



S1M10000021A05 



S1M10000021A06 



SIMI0000021A07 



S1M10000021A07 



S1M10000021A08 
S1M10000021A09 



S1M10000021A09 



SIM10000021AI0 



S1M10000021B05 



S1M10000021B05 



2225 



2226 



2227 



2228 



2229 



(SAU202039 



SAU101754 
SAU101791 



SAU10I541 



Gene SeqID 
(protein) 



5843 



5523 



5532 



2230 



2231 



2232 



2232 



2233 



2234 



2235 



2235 



2236 



2237 



2237 



2238 



2239 



SIM10Q00021BQ6 



S1M10000021B07 
S1M10000021B10 



S1M1 0000021 C04 



S1M10000021C05 



S1M10000021C07 



2239 



2240 



2241 



2242 



2243 



SAU201558 



ISAU101754 



SAU 100053 



SAU200752 



SAU300975 



SAU101408 



SAU200928 



1 SAU 100496 



SAU301004 



SAU101I83 



SAU1 02933 



SAU201184 



SAU 10 1545 



ISAU100139 



SAU 102602 



SAU101752 



SAU101632 
SAU101772 



SAU200928 



IS1M10000021C08 
S1M10000021C10 



'SIM10000021C11 
'S1M10000021C12 



S1M10000021D01 
SI Ml 000002 1D03 



S1M1 000002 1D03 



'S1M10000021D04 



S1M10000021D04 
S1M10000021D06 



SIM1 000002 1D09 



2244 
"2245 



2246 



2247 



2248 



2249 



2250 



2251 



2251 



2252 



2252 



2253 



S1M10000021D10 



S1M10000021E01 



S1M10000021E02 



2254 



2255 



2256 



S1M10000021E02 
! SIM10000021E03 



S1M10000021E05 
S1M10000021E06 



SIMI0000021E09 



S1M10000021E12 
S1M10000021F02 



S1M10000021F04 



2257 



2257 



2258 



SAU101271 



SAU202968 



SAU 102575 



SAU101320 



SAU200006 



SAU 101 726 



SAU1 02503 



SAU101273 



SAU101286 



SAUl 0085S 



SAU 100859 



SAU100865 



'SAU101868 



SAU 1007 14 



SAU101655 



SAUl 02200 



SAU 102201 



2259 



2260 



2261 



2262 



2263 



2264 



S1M10000021F04 



2264 



l SAU101857 



SAU 101 777 



SAU 102663 



SAU200006 



SAUl 02292 



SAU 102059 



SAUl 00 139 



SAU 102602 



5472 



Genemarked gene 



SAU2c0452_orf20p 



SAU 1 c0040_orf_84p 



SAUlc0032_orf_12p 



5823 



5523 



5222 



5795 



5880 



5445 



, SAUlc0037_orf_123p' 



SAU2c0434__orf_5p 



SAU 1 c0040_orf_84p 



SAUlc0020_orf_lp 



5798 



5279 



5882 



5390 



5744 



5805 



5474 



SAU2c0354_orf5iT~" 
'SAU3cI240_orf3p~" 
SAUlc0035_orf_93p ' 



SAU2c0365_orf_5p 



SAU3c004I_orf_83p 



SAU3cl255_orf_lp 



SAUlc0035_orf_79p 



SAUlc0039_orf_62p 



SAU2c0351_orfJ9p 



5234 



SAUIc0037_orf_132p 



5708 



5522 



5499 



5526 



5798 



5411 



5858 



5700 



5420 



5770 



5515 



5691 



5411 



5413 



5341 



5342 



5343 



5565 



SAUlc0032_orf_6p 



SAUic0032_orf_5p 



SAUl c0040__orf_85p 



SAUlc0039_orf_3p~ 



SAUlc0037_orf_34p 



SAU2c0365_orf_5p 



SAUlc0037_orf_90p 



SAU2c0407_orf_2p 



SAUl c0044_orf_283p 



SAUlc0015_orf_16p 



SAU2c0157_orf_lp 



SAUlc0016_orf__7p^ 



SAU 1 c0045_orf_274p 



SAUIc0037_orf_90p 



SAUlc0034_orf_67p 



SAUlc0038_orf86p 



SAUlc0038_orf_87p 



SAUlc0044_orf_99p 



5312 



5505 



5611 



5612 



5560 



5527 



5727 



5770 



5638 



5597 



5234 



5708 



SAUlc0036_orf_23p 



SAUlc0044_orf_74p 



SAUlc0042_orf_125p 



SAUIc0045_orJL168p 



SAUlc0045_orf_169p 



SAUlc0044_orfJ56p 



SAUlc0037_orf_39p 



SAUlc0024_orf2p 



SAU2c0157_orf_lp 



SAUlc0038_orf_10p 



SAUlc0034_orfMp 



SAUlc0032_orf_6p 



iSAUlc0032_orf_5p 



full length 

ORF 
Protein Seq 
ID 



13009 
12446" 



12216 



12344 



12954 



12446 



12143 



12809 



13075 



12308 



12815 



12484 



13079 



12304 



12412 



12807 



12348 



12255 



12249 



12447 



12407 



12351 



12815 



12366 



12886 
12609 



12128 



12723 



12134 



12690 



12366 



12292 



12401 



12402 



12648 



12320 



12635 



12494 



12665 



12666 



12569 



12352 



12158 



12723 



12368 



12286 



12255 



12249 



-429- 



WO 01/70955 



TABLE IA 



PCT/USO 1/09 180 



Clone name 


I Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
. (protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SI Ml 0000021 F05 


2265 


SAU1 02059 


5597 


SAUlc0034 orf 51p 


12286 


SI Ml 000002 1F06 


2266 


SAU101235 


5400 


SAUlc0044_orf_llp 


12561 


S1M10000021F07 


2267 


SAU101383 


5438 


SAUlc0022_orf__20p 


12147 


S1M10000021F09 


2268 


SAUJ 02059 


5597 


SAUlc0034_orf_51p 


12286 


SI Ml 000002 1F09 


2268 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


SI Ml 000002 1F11 


2269 


SAUI01371 


5435 


SAUIc0033_orf7p 


12275 


S1M10000021G01 


2270 


SAU200468 


5781 


SAU2c0429_orf_19p 




S1M10000021G03 


2271 


SAU301357 


5893 


SAU3cI394 orf 2p 


1 J 1 1 I 


S1M10000021G08 


2272 


SAU100714 


5312 


SAUlc0044_orf 74p 




S1M10000021H04 


2273 


SAU100139 


5234 


SAUlc0032 orf 6p 




SI Ml 000002 1H04 


2273 


SAU1 02602 


5708 


SAUlc0032 orf 5p 




S1M10000021H05 


2274 


SAU300131 


5866 


SAU3c0560 orf 2p 




S1M10000021H07 


2275 


SAU101806 


5546 


SAUlc0032 orf 25p 


1 9910 


S1M10000021H08 


2276 


SAU 102059 


5597 


SAUlc0034 orf 51 p 


199RA 


S1M10000021H11 


2277 


SAU101543 


5473 


SAUlc0037 orf 130p 


19146 


S1M10000022A02 


2278 


SAU1 00865 


5343 


SAUlc0044 orf 99p 


I9/C4.J? 


S1M10000022A02 


2278 


SAU301230 


5890 


SAU3cl347 orf 6p 


11AQ9 


S1M10000022A03 


2279 


SAU201197 


5806 


SAU2c0429 orf 2p 


1 OQIfc 


S1M10000022A05 


2280 


SAU! 01 807 


5547 


SAUIc0032 orf 26p 


1991 1 


S1M10000022A08 


2281 


SAU 10 1365 


5432 


SAU 1 c0044 orf 1 1 1n 




S1M10000022A09 


2282 


SAU102939 


5747 


#N/A 


itl\//\ 


S1M10000022A12 


2283 


SAU101868 


5565 


SAUlc0036 orf 93n 




S1M10000022B02 


2284 


SAU100865 


5343 


SAUlc0044 orf 99p 




S1M10000022B02 


2284 


SAU301230 


5890 


SAU3cI347 orf 6p 




S1M10000022B03 


2285 


SAU200468 


5781 


SAU2c0429 orf 19p 


190*17 


S1M10000022B05 


2286 


SAU100920 


5354 


SAUlc0038 orf 75p 


191Q< 


S1M10000022B06 


2287 


SAUI 00714 


5312 


SAUlc0044 orf 74p 


1 9615 


S1M10000022B08 


2288 


SAU102292 


5638 


SAUlcO038 orf lOp 


12368 


S1M10000022B09 


2289 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000022B10 


2290 


SAU101546 


5475 


SAUlc0037 orf 133p 


12349 


S1M10000022B1I 


2291 


SAUI 01726 


5515 


SAUlc0016 orf 7p 


12134 


S1M10000022B12 


2292 


SAU101868 


5565 


SAUlcO036 orf 23p 


12320 


S1M10000022C02 


2293 


SAUI 02059 


5597 


SAUlc0034_prf_51p 


12286 


S1M10000022C03 


2294 


SAUI 01 791 


5532 


SAUlc0032_orf 12p 


12216 


S1M10000022C04 


2295 


SAU100714 


5312 


SAU 1 c0044__orf.74p 


12635 


S1M10000022C06 


2296 


SAU100246 


5247 


SAUI c0042_orf_l 30p 


12496 


SI Ml 0000022C06 


2296 


SAU300998 


5881 


SAU3cl253_orf_3p 


13077 


S1M10000022C07 


2297 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


SIM10000022C08 


2298 


SAUI 00528 


5286 J 


3AUlc0042_orf_87p 


12507 


S1M10000022C08 


2298 


SAU103115 


5760 : 


3AUlc0042_orf_88p 


12508 


S1M10000022C11 


2299 J 


3AU1 02059 


5597 ! 


>AUlc0034_prf_51p 


12286 


SIM10000022D03 


2300 . 


3AU1O1805 


5545 "{ 


SAUlc0032_orf_24p 


12229 


S1M10000022D05 


2301 ! 


3AU101777 


5527 { 


3AUlc0037„orf_39p 


12352 


S1M10000022D06 


2302 i 


5AU100921 


5355 J 


>AUlc0038_prf_76p 


12396 


S1M10000022D07 


2303 J 


SAUI 01543 


5473 5 


3AUlc0037_orfJ30p 


12346 


S1M10000022D08 


2304 i 


5AU101189 


5392 J 


5AUlc0033_orf_25p 


12264 


S1M10000022D09 


2305 f 


5AU101726 


5515 < 


JAUlc00I6_orf_7p 


12134 


S1M10000022D11 


2306 5 


5AU101447 


5454 S 


3AUlc0045_orf_244p 


12683 



-430- 
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TABLE IA 



Clone name 



SIMI0000022E01 



S1M10000022E03" 
SlMi0000022E0T 



SIM10000022E09 
S1M10000022E09 



Clone IPathoSeq Locus 
SeqID 



2307 



2308 



S1M10000022F04 



'siMI0000022F06 



S1M10000022F07 
S1M10000022F08 



S1M10000022F11 
S1M10000022G03 



S1M10000022G04 
MMI0000022G07 



S1M10000022G08 
S1M10000022G12 



2309 



2310 



2310 



2311 



23 22 



2313 



SAU20060I 



SAU200468 



'SAU301465 



SAU101235 



SAU1 01236 



SAU1 01592 



2314 



SAU10186S 
SAU102117 



SAU100414 



2315 



2316 



2317 



2318 



S1M10000022H03 
SlMT0000022H0T 



S1M10000022H06 
S1M10000022H0T 



S1M10000022H08 



2319 



SAU 20 1 592 



SAU301465 



SAU10I777 



SAU100414 



2320 



2321 



2322 



2323 



2324 



S1M1U000022H11 
5 1 M I 0000023 A05 



S1M10000023A09 



S1M10000023A11 
S1M10000023A12 



>31M10000023A12 
S1M10000023B01 



S1M10000023B03 
S1M10000023B03 



S1MT0000023B07" 
S1M10000023B0S 



lsiM10000023B08 
S1M10000023B09 



S1M10000023B10 



SIMI0000023B1T 



S1M10000023B12 



S1M10000023B12 



S1M10000023C02 



S1M10000023C02 



2325 



SAU100557 



SAU101546 



SAU101006 



SAU101814 



SAU200928 



SAU 100866 



2326 



2327 



! SAUI 00887 



SAU101610 



2328 



2329 



2330 



2330 



2331 



2332 



2332 



2333 



SAU301465 
SAU101340 



SAUI00547 



SAU101651 



SAU101652 



SAU1 00886 



SAU 10 1652 



SAU1 01653 



2334 



2334 



2335 



2336 



2337 



2338 



2338 



2339 



S1M10000023C10 



S1M10000023C11 
S1M10000023C12 



S1M10000023D01 
STMi0000023D03~ 



S1MI0000023D04 
SIM10000023D07" 



SJM10000023D08 



S1M10000023D09 



2339 



2340 



2341 



2342 



2343 



2344 



2345 
"2346" 



SAU101S57 



SAU 100 140 



SAU100I4I 



SAU101340 



SAU 102578 



SAU102613 



SAU202174 



SAU301148 



SAU100J40 



SAU100141 



SAU102554 



SAU1 02352 



SAU1 00077 



SAU 1 00964 



SAU101996 



2347 



2348 



SAU102602 
SAU101543 



SAU100887 



SAU100547 



PCT/US01/09180 



Gene SeqID 
(protein) 



5787 



5781 



5896 



5400 



5401 



5490 



5565 



Genemarked gene 



#N/A 



SAU2c0429_orf_l9p 



l SAU3cl429_orf4p" 



SAUlc0044_orf_llp 



SAUIc0044_orf_12p~ 



SAUlc0039_orf37p 



5603 



5270 



5490 



5896 



5527 



5270 



5291 



SAUic0036_orf_23p 



SAUlc0027_prf_6p 



SAUlc0022_orf_24p 



SAUIc0039_prf_37p 



SAU3cl429_orf_4p 



SAUIc0037_orf_39p 



SAUlc0022_prf24p 



5475 



5367 



5551 



5798 



5344 



5350 



SAUlc0044_prf_l32p 



SAUlc0037_orf_133p 



"SAUlc0028_orf_59p 



l SAUlc0032_prf32p 



'5AU2c0365_orf_5p 



SAUlc0044_prf_100p 



5492 



5S96 
"542T 



5290 



5502 



5503 



5349 



5503 



, 5504 



5560 



5235 



5236 



5423 



5701 



5715 



5845 



5888 



5235 



sAuic00I8_orfJ5p 



SAUlc0044_orf_5p 



SAU3cl429_orf__4p 



SAUlc0038_orf_82p 



SAUlc0032_orf_3p 



SAUlc0042_prf_122p 



SAUlc0042_orf_123p 



SAUlc0018_orf_16p 



SAUIc0042_orf_123p 



SAUlc0042_orfJ24p 



SAUlc0044_orf_156p 



SAUIc0032_orf_7p 



SAUlc0032_orf_8p 



SAUlc0038_orf_82p 



SAUlc0039_orf_61p" 



SAUlc0041_prf_55p 



SAU2c0412_orf_3p 



#N/A 



5236 



5699 



5650 



5226 



5363 



5584 



5708 
5473 



5350 



5290 



SAUlc0032_prf_7p 



SAUlc0032_orf_Sp 



SAU 1 c0045_orf_209p 



SAUlc0040_orf_38p 



SAUlc0043_orfJ78p 



$AUlc0044_prf_86p' 



SAU 1 c0040__orf99p 



SAUIc0032_orf_5p 
SAUlc0037_orf_130p 



SAUlc0018_prfJ5p~ 



SAUlc0032_orf_3p 



full length 

ORF 
Protein Seq 
ID 



#N/A 



12937 



13121 



12561 
12564" 



12406 



12320 



12181 



12148 



12406 



13121 



12352 



12148 
12565 



12349 



12190 



12237 



12815 



12553 



12138 



12629 



13121 
12400 



32240 



12491 



12492 



12139 



12492 



12493 



12569 



12258 
12259 



12400 



12411 



12475 



12S95 



#N/A 



12258 



12259 
12673 



12434 



12520 



12641 



12456 



12249 



12346 



12138 



12240 
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WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqBD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


f llll Ion rrf U 

luji lengin 

ORF 
Protein Seq 
D> 


S 1 Ml 0000023D I 0 


2349 


SAUl 00963 


5362 


SAUlc0044_orf_85p 


i zo4U 


S1M10000023D12 


2350 


SAU1 02292 


5638 


SAUlc0038_orf lOp 


izooo 


S1M10000023E01 


2351 


SAU10I752 


5522 


SAUlc0040 orf 85p 


1 O/f /IT 

1Z44/ 


S1M10000023E04 


2352 


SAUl 02059 


5597 


SAUlc0034__orf_51p 


IZZOO 


S1M10000023E07 


2353 


SAUl 01 543 


5473 


SAUlc0037_orf 130p 


1 97/l< 


SJM10000023E10 


2354 


SAU203293 


5862 


SAU2c0441_orf 21p 


1 9070 


S1M10000023E11 


2355 


SAUl 02292 


5638 


SAUlc0038 orf lOp 


1 OOiCQ 


S1M10000023F04 


2356 


SAUl 01736 


5518 


SAUlc0043 orf 166p 




SI Ml 0000023F04 


2356 


SAU101737 


5519 


SAUl c0043 orf 165p 


1 9C| o 
lzji o 


S1M10000023F07 


2357 


SAUl 00546 


5289 


SAUlc0032 orf 2p 


1 991<i 


S1M10000023F08 


2358 


SAUl 02883 


5741 


SAUlc0045 orf 38p 


1Z /UZ 


S1M10000023F10 


2359 


SAUl 023 52 


5650 


SAUlc0040 orf 3Rn 


IZ4J4 


S1M10000023F11 


2360 


SAUl 006 17 


5300 


SAUlc0035 orf 102p 


i ooo< 


S1M10000023F12 


2361 


SAU102352 


5650 


SAUlc0040 orf 3Rn 


iz4j4 


S1M10000023G02 


2362 


SAU301465 


5896 


SAU3cl429 orf 4n 


13 Izi 


S1M10000023G03 


2363 


SAU101996 


5584 


SAUlc0040 orf QQn 


1Z4D0 


S1M10000023G06 


2364 


SAUl 00887 


5350 


SAUlcOOTR orf I'm 


IzIJo 


S1M10000023G07 


2365 


SAU301054 


5884 




ffiN/A 


S1M10000023G08 


2366 


SAU100964 


5363 


SAU1C0044- orf R6n 


lzo41 


SIM10000023G09 


2367 


SAUl 01 968 


5581 


SAUleOO?8 nrf A?n 
'-'■tTkVJ 1 L.UV//- O UK HOD 


I2I87 


S1M10000023G11 


2368 


SAU102613 


5715 


SAUlc004l orf S5n 


12475 


S1M10000023H02 


2369 


SAU101996 


5584 


SAUIc004fl orf QQn 


12456 


S1M10000023H06 


2370 


SAUl 00 158 


5238 


SAU1c0040 orf 5?ftn 


12443 


S1M10000023H07 


2371 


SAUl 00300 


5253 


SAUlcO04O orf QOn 


1245 1 


S1M10000023H09 


2372 


SAUl 01340 


5423 


SAUlc0038 orf fl?n 


1Z4UU 


SIM10000023H10 


2373 


SAU101365 


5432 


SAUlc0044 orf 11?n 


lzZ>5o 


S1M10000024A02 


2374 


SAUl 01798 


5538 


SAUlc0032 orf 18p 




SIM10000024A04 


2375 


SAU20157I 


5824 


SAU2c0447 orf 17p 


T9QQ7 


S1M10000024A07 


2376 


SAUl 004 14 


5270 


SAUlc0022 orf 24p 


101 Aft 
1Z145 


S1M10000024A08 


2377 


SAU101231 


5399 


SAUlc0035 orf 6p 


1 9^n^ 


S1M10000024A11 


2378 


SAUl 03226 


5768 


SAUlc0045 orf 95n 


1 OTt "5 
1Z/I J 


S1M10000024B05 


2379 


SAU102418 


5664 


SAUlc0030 orf 18p 


1 ZZU J 


S1M10000024B06 


2380 


SAU100158 


5238 


SAUlc0040 orf 80p 




S1M10000024B08 


2381 


SAU100601 


5296 


3AUlc0044_orf 313p 


I/.OIU 


S1M10000024B09 


2382 . 


S AU200468 


5781 J 


3AU2c0429 orf 19p 




S1MI0000024BI0 


2383 i 


3AU1 01265 


5407 


#N/A 


#N/A 


S1M10000024C02 


2384 J 


3AU101197 


5393 < 


3AU 1 c0035_orf_60p 


12300 


S1M10000024C04 


2385 J 


SAUl 01 862 


5561 


SAUl c0044_orfj 6 1 p 


12571 


S1M10000024C07 


2386 J 


5AU101039 


5373 I 


>AUlc0043„orfJ81p 


12522 


S1M10000024D02 


2387 5 


5AU100414 


5270 J 


>AUlc0022_orf_24p 


12148 


SIM10000024D03 


2388 < 


SAU100714 


5312 $ 


>AUlc0044_orf74p 


12635 


S1M10000024D10 


2389 S 


JAU100140 


5235 S 


>AUlc0032_orf7p 


12258 


S1M10000024D10 

O t TV il 1 A t i 


2389 S 


JAU100141 


5236 S 


»AUlc0032_orf_8p 


12259 


oIMi UUUU024D 1 1 


2390 S 


JAU101I98 


5394 S 


rAUlc0035_orf_61p 


12301 


S1M10000024E03 


2391 S 


>AU201571 


5824 S 


AU2c0447_orfJ7p 


12997 


S1M10000024E05 


2392 S 


AU101800 


5540 S 


AUlc0032_orf_20p 


12225 


S1M10000024E05 


2392 S 


AU101801 


5541 


#N/A 


#N/A 


SIM10000024E06 


2393 S 


AU102418 


5664 S 


AUlc0030_orf_18p 


12205 
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TABLE IA 



PCT/US01/09180 



Clone name 



S1MI0000024E07 
SIMW000024E08 



S1M10000024F02 



S1M10000024F03 



S1M10000024F05 



S1M10000024F08 



S1M10000024F10 



S1M10000024G05 
S1M10000024G05 



S1M10000024G06 
6IMI0000024G07 



Clone 
SeqED 



PathoSeq Locus 



2394 



2395 



SAU101039 



2396 



2397 



2398 



2399 



2400 



2401 



2401 



2402 



SAU100414 



SAU101447 



SAU1 02992 



Gene SeqlD 
(protein) 



5373 



5270 



5454 



SAU201197 



SAU101726 



SAU200468 



SAUI01800 



SAU101801 



SAU102418 



5752 



Genemarked gene 



SAUlc0043_orfJ81p 



SAUlc0022_orf24p 



5806 



5515 



5781 



5540 
5541 



5664 



SAU1 c0045_prf 244p 
SAUlc0044_orf_60p 



SAU2c0429_orf_2p 



SAUlc0016_orf7p 



i>AU2c0429_orf_19p" 



SAUlc0032_orf20p 



#N/A 



SAUlc0030_orfJ8p 



full length 

ORF 
Protein Seq 
ID 



12522 



12148 



12683 



12630 



12938 



12134 



12937 



12225 



#N/A 



12205 



S1M10000024G08 



' SAUl 02334 



2404 



S1M10000024G10 



SAU101632 



2405 



S1M10000024G12 
STMl0000024H02" 



SAU202176 



2406 



SAUl 001 41 



2407 



SIM10000024H04 
•siM10000024H07 



S1M10000024H08 



SIM10000024H08 
'S1M10000025A03 



S1M10000025A08 
S1M10000025A08 



SIM 10000025 AOS 



S1M1 0000025 A09 

sTMoooooBaiF 



S1M10000025A10 



S1M100Q0Q25A1O ' 
S7M10000025BOF 



S1M10000025B02 



S1M10000025B03 



SIM10000025B05 



S1M10000025B05 



1M10000025B05 
S1M10000025B06 



2408 



SAU201571 
SAU100770 



2409 



2410 



2410 



2411 



2412 



2412 



2412 



2413 



2414 



2414 



2414 



2415 



2416 



2417 
2418" 



2418 



S1M10000025B09 



2418 



2419 



2420 



SAU200725 



SAUl 02002 



SAU102003 
SAU101247 



SAU102766 



SAU201236 



SAU300338 



5645 



5499 



5846 



5236 



5824 



5324 



5792 



5587 



5588 



SAUl c0045_orfJ44p 



SAUlc0039_prf3p 



SAU2c0412_orf_3p 



ISAUlc0032_prf_8p 



SAU2c0447_oifJ7j" 



#N/A 



SAU2c0428_orf20p 



SAUl c0040_orf_l 03p 



5405 



5735 



5808 



SAU102292 



SAU101455 



SAU200916 



SAU301620 



SAU101655 



SAU1O1808 



SAU101385 
SAU101455 



SAU200916 



SAU301620 



SAU101545 



SAU200928 



5871 



5638 



5456 



5797 



5899 



5505 



5548 



5439 
5456 



5797 



5899 



5474 



5798 



SAUlc0040Lprf_104p 



SAUlc0043_orf_136p 



#N/A 



'SAU2c0409__orf_10p 



#N/A 



SAUlc0038_orf_10p 



SAUlc0045__orf_250p 



bJAU2c0373_or^4p 



SAU3cl478__orf_2p 



SAUlc0042_orf_125p 



SAUlc0032_orfJ27p 



SAUl c0038_orf_50p 



SAUl c0045_orf250p 



SAU2c0373_orf_4p 



SAU3cl478_orf_2p 



SAUlc0037_orfJ32p 



SAU2c0365__orf_5p 



12658 



12407 



12895 



12259 



12997 



#N/A 



12933 



12425 



12426 



12512 



#N/A 



12891 



#N/A 



12368 



12686 



12838 



13140 



12494 



12232 



12385 



12686 



12838 



13140 



12348 



12815 



SAU101791 



SIM10000Q25C01 



5532 



2422 



SAU 102292 



SAUlc0032_orf_12p 



S1M10000025C03 



5638 



S1M10000025C05 



2423 
"2424" 



SAU100139 



SAUlc0038_orf_10p 



5234 



SAU100139 



SAUlc0032_prf6p 



S1MI0000025C09 



5234 



S1MI0000025C09 
SIM10000025C10 



2425 
"242T 



SAUl 00793 



SAUlc0032_orf_6p 



5329 



SAU301433 



SAUlc002S_orf52p 



5895 



SAU3cl420_orf2p 



12216 



22368 



12255 



12255 



12188 



13118 



Smi0000025Cll 



S1M10000025D01 



S1M10000025D03 



S1M10000025D03 



S1M10000025D04 



S1M10000025D06 



2427 



2428 



2429 



2429 



2431 



SAU200928 



5798 



SAUl 021 17 



SAU2c0365_orf_5p 



5603 



SAU102117 



SAUlc0027_orf_6p 



5603 



SAU101771 



SAUlc0027_prf_6p 



5525 



SAUl 01 772 



SAUlc0037_oif33p 



5526 



SAU 100970 



5365 



SAU101543 



5473 



SAUlc0037_orf_34p 



SAUlc0043_orfJ97p 



SAUlc0037_prf_130p 



12815 



12181 



12181 



12350 



12351 



12529 



12346 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene Seqll) 
(protein) 


ubiicJlJal rvcvJ gCJJC 


lull length 

ORF 
Protein Seq 
ID 


S1M10000025D08 


2432 


SAU 102598 


5705 


0/\U l On__4jp 


12464 


S1M10000025D08 


2432 


SAU 102599 


5706 


O-rVU 1 CUU4 l__Orl 4 Jp 


12466 


S1M10000025D08 


2432 


SAU10319J 


5765 


oy-i u i v*Uv/f J OTT 44D 


12465 


S1M10000025D09 


2433 


SAU100522 


5284 


o/\u l v-UUH^f on Z4Vp 


12599 


S1MI0000025D10 


2434 


SAU 102200 


561 1 


>jaU 1 CUU4j__Ort_I oop 


12665 


S1M10000025D10 


2434 


SAU 102201 


5612 


^ A T T1 rdftA^ s^rF lira- , 

o/\ u i cuu4 j_ori I oyp 


12666 


S1M10000025E01 


2435 


SAU102117 


5603 


o/\u l cuuz /_pn^_op 


12181 


S1M10000025E04 


2436 


SAU100389 


5266 


o/\.U lCvJUJ4_On i4p 


12279 


S1M10000025E09 


2437 


SAU102117 


5603 


91 AT T1 r»Ofi7T s\rP 

•j/yu l cuuz /_ori__op 


12181 


S1M10000025EU 


2438 


SAU 102437 


jo j\j 


oAU lCUu4j_ort_33p 


12695 


S1M10000025F03 


2439 


SAU 102297 




oAU iCUU4j_On_4 lp 


12704 


S1M10000025F05 


2440 


SAU 102200 


561 1 


bAU icuu4j__ort_ioop 


12665 


S1M10000025F05 


2440 


SAU 102201 


jo 1Z 


O ATT1 ^C\C\ A € ~ ~C 1 £t\ 

oAU J CUU4 j_orr__1 69p 


12666 


SIM10000025F08 


2441 


SAU200685 


57QO 


OAT TO ^f\1 A A „ —.C rk 

bAUZCU344_on 9p 


12801 


S1M10000025F09 


2442 


SAU1 01 907 


5574 
JJ 


oAU i Cvyv/4v/_orx_79p 


12442 


S1M10000025F10 


2443 


SAU101571 


54ft^ 
JHoj 


b AU 1 cU044_on_2 1 Op 


12585 


S1M10000025F12 


2444 


SAU 107700 


JO 1 I 


b AU 1 c0045__orf_l 68p 


12665 


S1M10000025F12 


2444 


SAU 107201 




oAU 1 cU04 j_jorf_i 69p 


12666 


S1M10000025G04 


2445 


CAT J3006 17 


Jo /4 


S AU3 c 1 046_orf_2p 


13056 


S1M10000025G06 


2446 


5>Airc00617 


jo /4 


SAU3cl 046_orf - 2p 


13056 


S1M10000025G10 


2447 


SATT101 869 


J JOO 


SAU 1 c003 6_orf_24p 


12321 


S1M10000025H05 


2448 


SATT101907 

0/A.VJ 1U1 Zs\J 1 


j j /4 


SAU 1 c0G40_orf_79p 


12442 


SIM10000025H06 


2449 


SAT J1 01 907 


JJ /4 


C ATT1 r\/\Af\ c i-in 

SAU I c0040_orf_79p 


12442 


S1M10000025H07 


2450 


SA1J200757 


J /^J 


b AU 2c03 5 4_ori_5p 


12809 


S1MI0000025H07 


2450 


SATJ300975 


J58U 


SA U3c 1 240_orf_3p 


13075 


S1M10000025H10 


2451 


SAT J! 00*590 


JZ!7J 


bA U 1 cOO 1 3_orf_5p 


12121 


SIM10000025H10 


2451 


SAT J3 01 268 


JO? I 


b AU jC i 3 o4__orl__2p 


13102 


S1M1 0000026 A02 


2452 


SAU1 01907 


5574 
JJ /*+ 


bAU lCUU4U_Ott_7yp 


12442 


S1M10000026A04 


2453 


SAU 102340 


5647 

JVJH / 


bAU TcviU4j_ori_ - I4yp 


12660 


SIMi 0000026 AOS 


2454 


SAU200934 


5799 
J /yy 


bAUZCv/3 *3_j0ti_"p 


I2S42 


S1MI0000026A06 


2455 


SAU 102059 


5597 


bAU 1 CvU34_Ott_j 1 p 


12286 


SIM10000026A07 


2456 


SAU 100970 


5365 

JJOJ 


bAuicuv/43_ort_iy7p 


12529 


SIMi 0000026 AOS 


2457 


SAU 100266 


5750 


bAU icuu3z__ori__/ 5p 


12256 


S I Ml 0000026 A09 


2458 


SAU 102452 


5676 

Ju / O 


bAU i CUU4 j_ort__2Up 


12674 


S1MI0000026A09 


2458 


SAU102453 


5677 

Jv / / 


o/\\J I CUU4 j_on_ 1 yp 


12669 


S1M10000026A10 


2459 


SAU100970 


5365 


o/\u icuu4j on_iy /p 


12529 


S1M10000026A11 


2460 


SAU 102259 


5624 


•nATH^OO^O nrf ^<;r\ 

on.u ivvUv/jz on jjp 


1ZZ4j 


S1M10000026A11 


2460 


SAU102260 


5625 


SAT71r0037 nrf 56n 


IZZ40 


S1M10000026A1I 


2460 


SAU102261 


5626 


^ATIIrOO^? nrf 57n 
J/T.VJ iv^v/v/jz on j/p 


1ZZ4/ 


S1M10000026AI1 


2460 


SAU300868 


5879 


J£"N7/A 


tflN/A 


S1M10000026B02 


2461 


SAU101907 


5574 


SATTlr0040 nrf 79n 


1 OA AO 
1Z44Z 


SIM10000026B03 


2462 


3AU100158 


5238 ! 


j-tvvj itw^u on oup 


1 1AA1 
1Z443 


S1M10000026B05 


2463 I 


3AU1 01546 


5475 


3AUlc0037_ O rf_133p 


12349 


S1M10000026B06 


2464 J 


3AU101570 


5482 J 


5AU 1 c0044_orf_209p 


12584 


S1M10000026B07 


2465 « 


SAU101341 


5424 I 


5AUlc0044_orf,38p 


12618 


S1M10000026B07 


2465 < 


3AU301275 


5892 < 


5AU3cl365_orf_2p 


13103 


S1M10000026B10 


2466 J 


3AU101592 


5490 < 


SAUlc0039_orfJ37p 


12406 


SIM10000026B11 


2467 i 


>AU1 01999 


55S5 < 


5AUlc0040_orf_101p 


12423 
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TABLE TA 
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Clone name 



S1MI0000026BI2 



S1M10000026C0T 



S1M10000026C06 



'S1M10000026C07 



SIM10000026C08 



Clone 
SeqID 



2468 



PathoSeq Locus 



2469 



2470 



S1M10000026C11 



S1M10000026C12 
|siM10000026D04 



S1M10000026D05 



S1M10000026D06 



S1M10000026D07 



SI Ml 0000026D08 



SIM10000026D10 



S1M10000026D12 



S1M10000026E01 



S1M10000026E07 



2471 
"2472 



2473 



2474 



2475 



2476 



2477 



2478 



2479 



2480 



248 J 



2482 



S1M10000026E09 



S1M10000026E09 



SIM10000026E10 



S1M10000026E11 



2483 
2484 
2484 



2485 



S1M10000026E12 



S1M10000026F01 
SIM10000026F03 



S1M10000026F03 



S1M10000026F05 



2487 



24S8 



SAU 100970 



SAU 100266 



SAU101772 



SAU101842 



SAU100I39 



SAU200657 



SAU101726 



SAU 100658 



SAU101491 



SAU100139 



SAU101815 



SAU 100690 



SAU203296 



1 SAU 100546 



SAU101543 



'SAU102939 



SAU 102001 



SAU 102002 



SAU101869 



SAU101791 



SAU 100964 



2489 



2489 



2490 



S1M10000026F06 



S1M10000026F07 
S1M10000026F08~ 



S1M10000026F09 
S1M10000026F10 



S1M10000026F11 



S1M10000026F12 



2491 



2492 



2493 



2494 



2495 



2496 
2497 



SAU101784 



SAU 102200 



SAU1 02201 



SAU201571 
SAU100139 



SAU100414 



SAU 101 869 



SAU101756 



SAU 102939 



SAU 101869 



SAU1 02939 



Gene SeqID 
(protein) 



5365 



5250 



5526 



5557 



5234 



5789 



5515 



5303 



5464 



5234 



5552 



5309 



5863 



5289 



5473 



5747 



Genemarked gene 



SAUIc0043_orf_197p 



SAUlc0032_orf_75p 
SAUlc0037_orf34p 



SAUlc0042_orf_9p 



SAUlc0032_orfj5p 



#N/A 



SAUlc0016_orfJ7jT 



SAUlc0038_orf59p 



~SAUlc0025_orf20p 



SAUlc0032_orf6p 



SAUlc0032_orf_33p 



#N/A 



SAU2c0442_orf_18p 



SAUlc0032_orf_2p 



SAUlc0037_orfJ30p 



5586 



5587 



5566 



5532 



5363 



5530 



5611 



5612 



5824 



5234 



#N/A 



SAUlc0040_orf_102p 



SAU1 c0040_orf_l 03p 



SAUlc0036_orf_24p 



SAUlc0032_orfM2p 



SAUlc0044_orf86p 



SAUlc0037_orJL46p 



SAUlc0045_orf_168p 



SAUlc0045_prf^l69p 



SAU2c0447_prfJ7p 



5270 



5566 



5524 



5747 



SAUlc0032_orf6p 



SAUlc0022_orf_24p 



SAUlc0036_orf_24p 



SAUlc0040_orf_82p 



5566 



5747 



aw a 

SAUlc0036_orf_24p 



#N/A 



full length 

OJRF 
Protein Seq 



12529 



12256 



12351 



12510 



12255 



#N/A 



12134 



12388 



12165 



12255 
" 12238 



#N/A 



12983 



12235 
12346 



#N/A 



12424 



12425 



12321 



12216 



12641 



12355 



12665 



12666 



12997 



12255 



12148 



12321 



12445 



#N/A 



12321 



#N/A 



SAU100414 



S1M10000026G03 



S1M10000026G04 



S1M10000026G05 



S1M10000026G06 



S1M10000026G07 



S1M10000026G09 



S1M10000026G10 



S1M10000026G10 



S1M10000026G12 



S1M10000026H01 



S1M10000026H02 



S1M10000026H03 



S1M10000026H04 



S1M10000026H04 



2499 



SAU101869 



2500 
2501 



SAU100547 



SAU 100690 



2502 



SAU101756 



2503 



2504 



2505 



2506 



2506 



2507 



2508 



2509 



2510 
~25lT 
"25TT 



SAU101784 



SAU 100886 



SAU1 00542 



SAU 1006 13 



SAU 1028 12 



SAU101551 



SAU 10 1652 



SAU102355 



SAU101801 



SAU201810 



SAU202174 



5270 



SAUlc0022__orf_24p 



5566 



SAUlc0036_orf_24p 



5290 



SAUlc0032_orf_3p 



5309 



#N/A 



5524 



5530 



5349 



5288 
5299 



5736 



5477 



5503 



5651 



5541 
"5836" 



5845 



SAU 1 c0040_orf_82p 



SAUlc0037_orf_46p 



SAUlc0018_orf_16p 



SAUlc0043_orf2l0p 



SAUlc0015_orf_14p 



SAUlc0015_orf_15p 



SAUlc0043_orf_67p 



SAUlc0042_orf_123p 



SAUlc0040_orf_40p 



#N/A 



SAU2c0308_orf2p 



SAU2c0412_oif3p 



12148 



12321 



12240 



#N/A 



12445 



12355 



12339 



12532 



12126 



12127 



12550 



12492 



12435 



#N/A 



12769 



12895 
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TABLE IA 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full Ivncrth 

ORF 
Protein Seq 
£D 


S1M10000026H04 


25ll 


SAU301148 


5888 


#N/A 


#M/ A 


S1M1000Q026H05 


25I2 


SAU1 01907 


5574 


SAU1 c0040__orf_79p 




S1M10000026H07 


25 13 


SAU1 01806 


5546 


SAUlc0032__orf 25p 




S1M10000026H07 


2513 


SAU101807 


5547 


SAUlc0032_orf 26p 


1 199*31 


S1M10000026H09 


2514 


SAU202174 


5845 


SAU2c0412_orf_3p 


1 19RQ^ 


S1M10000026H09 


2514 


SAU301148 


5888 


#N/A 




S 1 Ml 0000026H 1 0 


2515 


SAU 102479 


5683 


SAUlc0039_orf lOlp 


1 i 9/4n^ 


S1M10000027A04 


2516 


SAU101756 


5524 


SAUIc0040_orf 82p 


1 \'>AA S \ 
j I Z44D 


S1M10000027A05 


2517 


SAU10 1805 


5545 


SAUIc0032_orf 24p 


I 1 9990 


S1M10000027A08 


2518 


SAU101772 


5526 


SAUlc0037 orf 34p 


1 


S1M10000027A11 


2519 


SAU101551 


5477 


SAUlc0043 orf 67p 


J lOCCA 


S1M10000027B04 


2520 


SAU1 02939 


5747 


#N/A 


I 7FIN/A 


S1M10000027B06 


2521 


SAU100275 


5252 


SAUlc0036 orf 15p 


j 1ZJ14 


S1M10000027B07 


2522 


SAU1 001 58 


5238 


SAUlc0040 orf 80p 


1 \'JAA'\ 
I J Z443 


S1M10000027B08 


2523 


SAU101807 


5547 


SAUlc0032 orf 26p 


1 90Q 1 
1ZZ3 1 


S1MI0000027B09 


2524 


SAU 102059 


5597 


SAUlc0034 orf 51 p 


1 ZZoO 


S1M10000027B11 


2525 


SAU101265 


5407 


#N/A 


1 4TKM K 
JFN/A 


S1M10000027C02 


2526 


SAU10I327 


5421 


SAUlc0044 orf 9Q£ n 


1Z6I2 


S1M10000027C04 


2527 


SAU201236 


5808 


SAU2c040° nrf 10n 


12891 


S1M10000027C05 


2528 


SAU102117 


5603 


SATJ1cOO?7 nrf *m 


12181 


S1M10000027C06 


2529 


SAU1 00114 


5228 


SAUlc0041 nrf 99 


12535 


S1M10000027C08 


2530 


SAU101807 


5547 


SAU1c0019 nrf 9fi n 


12231 


S1M10000027C09 


2531 


SAU101545 


5474 


SAUlc0037 nrf 11 9n 


12346 


S1M10000027D02 


2532 


SAU101652 


5503 


SAUlc0049 nrf 19 In 


1Z4VZ 


S1M10000027D02 


2532 


SAU101653 


5504 


SAUlc0049 orf T?4n 




S1M10000027D03 


2533 


SAU 100300 


5253 


SAUlc0040 orf Q0n 


1Z4j 1 


S1MI0000027D05 


2534 


SAU10I554 


5478 


SAUlc0043 orf 70p 


1ZI53 I 


SIMI0000027D06 


2535 


SAU202708 


5849 


SAU2c0385 orf lp 


1 98^ 


S1M10000027D08 


2536 


SAU100714 


5312 


SAUlc0044 orf 74p 


1ZOJ3 


S1M10000027D09 


2537 


SAU203524 


5864 


SAU2c0435 orf lp T 


1ZJO / 


S1M10000027D10 


2538 


SAU 102283 . 


5634 


SAUlc0006 orf lp 1 


191 lO 


S1M10000027DII 


2539 


SAU101996 


5584 


SAUlc0040 orf 99p 1 


194<?£ 
IZ^KJO 


S1M10000027E05 


2540 


SAU200916 


5797 


SAU2c0373 orf 4p 


1 iOjo 


S1M10000027E05 


2540 


SAU301620 


5899 


SAU3cl478_orf 2p 


1 11 40 


S1M10000027E06 


2541 


SAU1 00690 


5309 


#N/A 


#N/A 


SIM10000027E07 


2542 . 


SAU 100547 


5290 


SAUlc0032_prf_3p 


12240 


S1M10000027E08 


2543 


3AU201571 


5824 


3AU2c0447_orf_17p 


12997 


S1M10000027E09 


2544 I 


5AU101807 


5547 < 


3AUlc0032_orf_26p 


12231 


SI Ml 0000027E 11 


2545 I 


SAXJ101551 


5477 I 


5AUlc0043_orf_67p 


12550 


S1M10000027F01 


2546 I 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000027F02 


2547 < 


SAU10I491 


5464 < 


>AUlc0025_orf_20p 


12165 


S1M10000027F05 


2548 < 


SAU100882 


5347 < 


sAUlc0038_prf35p 


12374 


S1M10000027F06 


2549 < 


>AU 100690 


5309 


#n/a y 


#N/A 


olMl 0000027F08 


2550 < 


5AU200006 


5770 $ 


>AU2c0157_orf_lp 


12723 


S1M10000027F09 


2551 S 


JAU100858 


5341 S 


JAUlc0038_orf_86p 


12401 


S1M10000027G03 


2552 5 


JAU101756 


5524 5 


;AUlc0040_orf_82p | 


12445 


S1M10000027G04 


2553 S 


AU101777. 


5527 S 


AUlc0037_orf_39p | 


12352 


S1M10000027G05 


2554 S 


AU 102526 


5692 S 


AUlc0045 orf 299p 


12691 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


oenemarked gene 


full length 

ORF 
Protein Seq 

JJJ 


S1M10000027G06 


2555 


SAU202708 


5849 


SAU2c0385_orf_lp 


12855 


S1M10000027G07 


2556 


SAU102265 


5629 


SAUlc0032_orf_61p 


12251 


SIM10000027G09 


2557 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000027G11 


2558 


SAU 102533 


5695 


#N/A 


#N/A 


S1M10000027G11 


2558 


SAU 102534 


5696 


#N/A 


#N/A 


S1M10000027H02 


2559" 


SAU1 02059 


5597 


SAUlc0034_orf_51p 


12286 j 


S1M10000027H04 


2560 


SAU101777 


5527 


SAUlc0037__orf_39p 


12352 


SiMI0000027H05 


2561 


SAU1 02526 


5692 


SAU I c0045_orf_J299p 


12691 


S1M10000027H06 


2562 


SAU 100690 


5309 


#N/A 


#N/A I 


S1M10000027H07 


2563 


SAU 100542 


5288 


SAUI c0043_orf_2 lOp 


12532 I 


SIMW000027H08 


2564 


SAU201571 


5824 


SAU2c0447_or^l7p 


12997 j 


S1M10000027H09 


2565 


SAU101382 


5437 


SAUlc0022_orf_19p 


12146 1 


S1MI0000027H10 


2566 


SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 I 


S1M10000027H11 


2567 


SAU102533 


5695 


#N/A 


#N/A 1 


S1M10000027H11 


2567 


SAU1 02534 


5696 


#N/A 


#N/A 


S1MI0000028A02 


2568 


SAU1 01085 


5378 


SAUI c0034_orf42p 


12284 J 


S1M10000028A02 


2568 


SAU101086 


5379 


SAUlc0034_orf_43p 


12285 


SIMI0000028A04 


2569 


SAU101028 


5370 


SAUlc0043_orf7p 


I9SS9 1 


S1MI0000028A06 


2570 


SAU100478 


5277 


SAUI c0044_prf_265p 


1 /iUL/J 1 


S1M10000028A06 


2570 


SAU 100996 


5366 


SAUlc0044_orf 266p 




SI Ml 0000028 AOS 


2571 


SAU102054 


5596 


SAUI c0039_orf_74p 


19417 I 


S1M10000028B01 


2572 


SAU1 01085 


5378 


SAU 1 c0034_orf42p 


199R4. 


S1M10000028B01 


2572 


SAU101086 


5379 


SAU 1 c0034_orf_43 p 


12285 j 


S1M10000028B02 


2573 


SAU 102059 


5597 


SAU3c0034_or^5Ip 


12286 1 


S1M10000028B02 


2573 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000028B03 


2574 


SAUi 00887 


5350 


SAUlc0018_prf_15p 


12138 1 


S1M10000028B04 


2575 


SAU 102764 


5734 


SAUlc0044_orf_56p 


12625 


S1M10000028B05 


2576 


SAUI 01869 


5566 


SAUlc0036_orf_24p 


12321 [ 


SIM10000028B06 


2577 


SAU201558 


5823 


SAU2c0434_orf5p 


12954 j 


S1M10000028B08 


2578 


SAU100158 


5238 


SAU 1 c0040_prf_80p 


12443 


SIMI0000028B09 


2579 


SAU100158 


5238 


SAUIc0040_orf80p 


12443 


S1M10000028C02 


2580 


SAU203296 r 


5863 


SAU2c0442_prf_lSp 


12983 


S1M10000028C04 


2581 


SAU101381 


5436 


3AUlc0022_orf_18p 


12145 | 


S1M10000028C05 


2582 . 


SAU100313 


5259 J 


3AUlc0045_orfJ53p 


12661 


S1M10000028C05 


2582 J 


3AU100359 


5264 { 


3AUlc0032_orf_35p 


12239 


S1M10000028C05 


2582 J 


SAU200297 


5778 5 


SAU2c0274_prf__2p 


12739 


S1M10000028C06 


2583 J 


3AU1 03226 


5768 < 


>AUlc0045_orf_95p 


32713 


S1M10000028C08 


2584 [ 


SAU101752 


5522 < 


3AUlc0040_prf__85p 


12447 


SIMIO0O0028D03 


25S5 5 


SAU301898 


5904 5 


5AU3cI079_orf_Jp 


13057 j 


S1M10000028D04 


2586 5 


5AU101381 


5436 5 


>AUlc0022_orf_18p 


12145 


S1M10000028D06 


2587 S 


JAU200006 


5770 S 


JAU2c0157_orf_lp 


12723 j 


S1M10000028D07 


2588 5 


JAU101271 


5411 $ 


;AUlc0037_prf90p 


12366 


S1M10000028D08 


2589 S 


JAU1 00858 


5341 S 


AUlc0038_orf_86p l 


12401 J 




2590 S 


AU100158 


5238 S 


AUlc0040__orf_80p 


12443 j 


S1M10000028E01 


2591 S 


AU1 00062 


5225 S 


AUlc0035__orf_98p . 


12309 J 


S1M10000028E01 


2591 S 


AU 100231 


5245 


#N/A 


#N/A [ 


SI Ml 0000028E03 


2592 S 


AU1 00770 


5324 


#N/A 


#N/A J 


S1M10000028E08 


2593 S 


AU101865 


5563 S 


AUlc0036_orf20p j 


12318 
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(Clone name 


Clone 
SeqID 


PathoSeq Locus 


GeneSeqED 
(protein) 


(■»Grl Pm3 flfffl nana 


tun length 

ORF 
Protein Seq 
ID 


|S1M10000028F01 


2594 


SAU101085 


5378 




12284 


(S1M10000028F01 


2594 


SAU1 01086 


5379 


SAT 11^0034 r\rf Air* 


12285 


(S1M10000028F03 


2595 


SAU 1 004 14 


5270 


onuituuiz on z^f n 


12148 


|S1M10000028F04 


2596 


SAU 100301 


5254 


SAUlc0040 nrf Qln 


12452 


|S1M10000028F04 


2596 


SAU 100302 


5255 


i uw^u on "zp 


12453 


|S1M10000028F05 


2597 


SAU100301 


5254 


*J AT 1 1 r>(\C\Af\ f\rf OJ« 

onuicwfu on yjp 


12452 


|S1M10000028F05 


2597 


SAU1 00302 


5255 


onu l cou*f u on "zp 


12453 


|S1M10000028F06 


2598 


SAU 100432 


5271 


o/\u i cuu4-u_on oop 


12450 


[S1M10000028F06 


2598 


SAU202756 


5852 


o/\uzcw/u on ip 


13027 


|S1M10000028F07 


2599 


SAU101006 


5367 


S AT Tl r»AA0fi r^^f 
o/\U 1 covzo__ort DVp 


12190 


|siM10000028G01 


2600 


SAU1 02554 


56QQ 


o/\u lcUu4D__ori 209p 


12673 


|S1M10000028G02 


2601 


SAU201236 


5808 


o/\Uzco4Uy_ori__I Op 


12891 


|S1M10000028G02 


2601 


SAU300338 


5871 




#N/A . 


S1M10000028G03 


2602 


SAU101231 


53QQ 


o/vuiculMo on op 


12303 


JS1M10000028G04 


2603 


SAU200916 


5707 


oA u zci) 3 1 j_ori 4p 


12838 


|SiM10000028G04 


2603 


SAU301620 


5SQO * 

J077 • 


oA U J c 1 4 / o_on_2p 


13140 


S1M10000028G05 


2604 


SAU 1 00690 




#N/A 


#N/A 


|S1M10000028G06 


2605 


SAU1 01865 




oAU lcUU3o_orf__20p 


12318 


|S1M10000028G08 


2606 


SAU101341 


'sAIA 


oAU 1 c0044_prf_38p 


12618 ' 


[S1M10000028G08 


2606 


SAU301275 


DayZ 


b AU3c 1 3 65_orf_2p 


13103 


|S1M10000028H03 


2601 


SAU101815 




SAU I c0032_orf_33p 


12238 


JsiM10000028H04 


2608 


SAU 103 038 [ 


J / D / 


#N/A 


#N/A 


(SIM10000028H05 


2609 


SAU 101 869 


DDOO 


SAU 1 c0036_orf_24p 


12321 


|S1M10000029A02 


2610 


SAU 1008 87 




oAU 1 cOU 1 o_ort_l 5p 


12138 


jS!M10000029A04 


2611 


SAU 100489 


to 


oAUiCu U44_ori_ 1 3 3 p 


12566 


|S1M10000029A04 


2611 


SAU 1005 57 


59QI 


C AT T1 „ „/? too 

oAU 1 cU044_on_ 1 3 2p 


12565 ~' 


jsiMl 0000029 A09 


2612 


SAU 10 1495 




o/\.u i cuUJ / on o5p 


12360 


[S1M10000029A10 


2613 


SAU100414 




CAT I! i-AAOT ' " ' 
oAU 1 CUUZ2\_ort_z4p 


12148 


\SlM10000029All 


2614 


SAU1 01868 




QAI ll^HAI^ ~ „r* oo„ 

oAU J c(/UJo_orr_23p 


12320 


(S1M10000029A12 


2615 


SAU 100865 


5343 


o/\.u l CUU44 on yyp 


12648 


(S1M10000029B02 


2616 


SAU200928 


5798 


oAU zcu J od_o ri_p p 


12815 


(S1M10000029B03 


2617 


SAU201225 


5807 


cs/v uzcu4 1 z_prx^5p 


\2896 


|siM10000029B04 


2618 


SAU201621 


5828 


o/vuzcu4j / ori 4p 


12966 


JS1M10000029B05 


2619 


SAU1 00355 


5263 


jauicuuzj on op i 


12155 


(S1M10000029B06 


2620 


SAU201571 


5824 


j/\ijzcu*tH / on i /p 


12997 


(SJM10000029B08 


2621 


SAU101360 


5431 : 


j/iu i t»uw4 on luyp 


12555 


|S1M10000029B10 


2622 


SAU101891 


5571 ; 


jauii-uvjh on oop 




jSlM10000029C02 


2623 


3AU101271 


541 1 f 


-J-i*- v~> i wuj / oil -'Up 


IzJoo 


S1M10000029C03 


2624 ! 


SAU 100690 


5309 


^"M/A 


fflN/A 


JsiM10000029C05 


2625 ! 


3AU200928 


5798 I 


?ATJ?r01/i5 nrf 5n 
JAUaWJUJ oi j. >jp 




|S1M10000029C07 


2626 J 


5AU102222 


5613 J 


^AnirOndl nrf 17n 
jnui^uutj on lzp 


nci i 
IzD 1 i 


(S1M10000029C09 


2627 5 


5AU101495 


5467 5 


iATT1r-fim7 ni-f A"sr» 
)n.UlvUUJ / on ojp 


1 T2/CA 

Jz3oU 


S1M10000029C10 


2628 5 


SAU 101 995 


5583 £ 


JAUlc0040_orf_98p 


12455 


|SJM10000029C12 


2629 5 


5AU1 00859 


5342 £ 


>AUlc003S_orf_87p 


12402 


[S1M10000029D02 


2630 5 


5AU101400 


5444 £ 


;AUlc0036_orf_35p 


12326 


|siM10000029D05 


2631 5 


JAU 100887 


5350 S 


AUlc0018„orf_15p 


12138 


S1M10000029D09 


2632 £ 


JAUl 01495 


5467 S 


AUlc0037_orf_65p 


12360 


S1M10000029D10 


2633 £ 


JAU101891 


5571 S 


AUlc0034_orf30p 


12281 
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Clone name 


CIon< 
Seqn 


2 V athoSeq Locus 
) 


Gene SeqH) 
(protein) 


Genemarked gene 


full length 
ORF 


S1M10000029D12 

S1M10000029E02 

S1M10000029E05 

SIM10000029E10 

S1M10000029E11 

SIM10000029F01 

S1MI0000029F01 

S1M10000029F02 

S1M10000029F02 

S1M10000029F04 

S1M10000029F09 

SIM10000029F09 

S1M10000029F10 

S1M10000029F11 

SIM10000029F12 

S1M10000029F12 

S1M10000029G01 

SIU10000029G02 


2634 

2635 

2636 

2637 

2638 

2639 

2639 

2640 

2640 

2641 

2642 

2642 

2643 

2644 

2645 

2645 

2646 


SAUW0056 

SAUl 01400 

SAUl 00522 

SAU101271 

SAU101271 

SAU101803 

SAU101804 

SAU101271 

SAU101286 

SAU102639 

SAUl 00793 

SAU301433 

SAUl 02621 

SAU102883 

SAUl 02603 

SAU102609 

SAU101752 


5223 

5444 

5284 

5411 

5411 

5543 

5544 

5411 

5413 

5724 

5329 

5895 

5719 

5741 

5709 

5713 

5522 


SAUlc0044_orf_176p 

SAUlc0036_orf_35p 

SAU 1 c0044_orf_249p 

SAUlc0037__orf_90p 

SAUlc0037_orf_90p 

SAUlc0032_orf_23p 

#N/A 
SAUlc0037_orf_90p 
SAUlc0034_orf_67p 

#N/A 
SAUlc0028_orf_52p 

C a rn/>l /ion c o * 

oAUoC14zU_orf 2p 

SAUlc0041_orf_63p 

SAUlc0045_orf38p 

SAUIc0041__orf_48p 

SAUlc0041_orf_52p 

SAU 1 c0040_orf_85p 


Protein Seq 
ID 

12577 

12326 

12599 

12366 

12366 

12228 

#N/A ~~ 

12366 

12292 

#N/A 
12188 
13U8 
12480 
12702 
12469 
12473 
12447 


S1M10000029G03 

S1M10000029G05 

S1M10000029G07 

S1M10000029G08 

S1M10000029G12 

S1M10000029H01 

S1M10000029H05 

S1M10000029H06 

S1M10000029H08 

S1MI0000029H09 

S1M1U000029H10 

S1M10000030A02 

SIMI0000030A05 

SIM10000030A09 

SIM1O0O0O3OA1O 

SIM10000030A10 

S1M10000030A11 


2647 

2648 

2649 

2650 

2651 

2652 

2653 

2654 

2655 

2656 

2657 

2658 

2659 

2660 . 

2661 . 

2662 I 

2662 5 

2663 < 


SAU10I622 

SAU201571 

SAU101156 

SAU 101622 

SAU101365 

SAU 10 1270 

SAU100414 

SAU102613 

SAU200928 

SAU 10 1271 

SAV101365 

SAU101271 

SAU 101543 

yAU10I491 

SAU101242 

5AU101092 

3AU202882 

5AU100414 


5496 

5824 

5386 

5496 

5432 

5410 

5270 

5715 

5798 

5411 

5432 

5411 

5464 

S404 < 

JJOl t 

5RS5 < 
5270 < 


SAUlc0040_orf_27p 

SAU2c0447_orf_17p 

SAUlc0036_orfJ2p 

SAUic0040_orf_27p 

SAUlc0044_orf_I12p 

SAUlc0037_orf_89p 

SAUlc0022_orf24p 

SAUlc0041_orf_55p 

SAU2c0365_orf_5p 

SAUlc0037_orf_90p 

SAUlc0044_orfJI2p 

SAUlc0037_orf_90p 

!>AU 1 cUU37_orf_130p 

iAUlc0025_orf 20p 

:>AU 1 c0044_priM 8p 

>AU lc0028_orf_9p 

>AUzcU3o l_orf_3p 

SAUlc0022_orf_24p 


12430 

12997 

12311 

12430 

12556 

12365 

12148 

12475 

12815 

12366 

12556 

12366 

12346 

12165 

12578 

12192 

12848 1 

12148 


S1M10000030B02 
S1M10000030B05 


2664 < 


^AU 101573 


5485 < 


>AUlc0044_orf_212p 


12587 


^ 1 K/f i nnnnninDA'7 


2665 5 


JAU 100275 


5252 S 


;AUlc0036_orf_15p 


12314 


O J IVi J V\J\J[J\)j\JSD\) / 


2666 5 


JAU101180 


5389 S 


iAUlc0045_orf_126p 


12656 


S1M10000030B09 


2667 S 


AU301898 


5904 S 


AU3cl079_prf_lp 


13057 


S1M10000030CO2 
S1M10000030C03 
S1M10000030C04 
S1M10000030C05 


2668 S 

2669 S 

2670 S 

2671 S 


AU 102531 
AU102629 
AU101999 " ' 
AU 10 1999 


5694 S 
5720 S 

5585 S 


AUlc0045_orf_186p 
AU icuii41_ori 71p 
AU icuu4U_orr_101p 


12667 
12481 
12423 


b 1 Ml 000003 0C08 
S1M10000030C09 
S1M10000030C10 


2672 S 

2673 S 

2674 S 


AU101175 
AU 10 1752 
AU301592 


5388 S 
5522 S 
5898 S. 


AUlc0040_orf_101p 
AUlc0031_orfllp 
AUlc0040_orf_85p 
AU3cl467_orf_2p 


12423 
12213 
12447 
13137 


S1M10000030C12 


2675 S, 


^U 100961 


5360 S~ 


\Ulc0044_orf_83p 


12638 


S1M10000030C12 


2675 Si 


\U 100962 


5361 


\Ulc0044_orf_84p 


12639 " 
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Clone name 


Clone 
SeqH> 


x dinooeq joocus 


Oene JSeqli) 
(protein) 


Genemarked gene 


full length 

KJKF 
Protein Seq 
ID 


S1M10000030D01 




c at n ni /iq^ 


5467 


SAU 1 c0037_orf_65p 


12360 


S1MI 000003 0D02 


7677 
^.o / / 


o/VU 1U1D / j 


5485 


SAU Ic0044_orf_212p 


12587 


s l m i 000003 onoi 


9A7R 
/o 


oAU 1 UU / J j 


5313 


SAU \ c0044_orf_252p 


12601 


«-J 1 xvx l uuuvuj vUV/ J 




C» ATT1 A^OOO 

oAU 1U2222 


5613 


SAUlc0043__orf_12p 


12511 


O 1 IVI 1 \J\J\J\J\Jj UL*UO 


7£Qfl 


oath Aooni 

OAU1U2392 


5658 


SAUlc0033_prf40p 


12270 


S 1 Ml 0000030D06 


Z-OoU 


Q at ion I </l 1 


5822 


SAU2c043 l_orf_14p 


12942 


O I1V1 1 \J\J\JKJ\Jj\JLJ\J J 


j ZOO 1 


C A T T 1 An no 

oAU 1 023 92 


5658 


SAUlc0033_orf_40p 


12270 






CAT TO/\ IC/I1 


5822 


SAU2c0431_orf_14p 


12942 


O I IVI I \f\J\J\J\Jj \JLJ\Jzf 




C A T 11 A I Oil 

bAU10I271 


5411 


SAUlc0037_orf_90p 


12366 


O 1 IVI J \J\J\J\J\JJ \JxJ X vJ 




n ATT1 A AO 1 1 

SAU100313 


5259 


SAUIc0045_orf_153p 


12661 






bAU 100359 


5264 


SAUlc0032_orf_35p 


12239 


°. i A/f 1 aaaa a^ c\v\ 1 1 

o ixVI 1 uUUUUj UU 1 1 




SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


°* 1 \A i AnnAA** apa9 

o 1 ivx 1 UUUUUjUxIUZ 




n ( r T1 A/\^o 1 

SAU 100731 


5313 


SAU 1 c0044_orf_252p 


12601 


o 1 IVI 1 UUUUU jUJiUO 


2686 


SAU 102909 


5743 


SAUlc0036_orf_16p 


12315 


Q i iv/f i a aaa A"3 txcf\n 

o 1 ivx I uUUUUjUJlSU / 


2687 


OAT Tl A/\A1 A 

SAU 10293 9 


5747 


#N/A 


#N/A 


oxiVliUUUUUJUCfl 1 


2688 


SAU101790 


5531 


SAUlc0032_orf_llp 


12215 


Q 1 A K 1 (\(\(\(\CY1 AT? 1 O 

o i fvl 1 UUUUU3 OJi 1 2 


2689 


SAU 100300 


5253 


SAU I c0040_orf_90p 


12451 


o I M 1 UUUUU3Ur 0 1 


2690 


SAU 100731 


5313 


SAU 1 c0044_orf_252p 


12601 


c 1 Xyf i nnAArt^nrnT 
olMJ UUUUUJUr U7 


2691 


SAU 102939 


5747 


#N/A 


#N/A 


cixxi aaaaaoacao 
MxVxlUUUUUJUrOS 


2692 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


0. 1 1V^T 1 AAAAAO. AT7AO 

o 1 JVL i UUUUUo Or Do 


2692 


SAU10180I 


5541 


#N/A 


#N/A 


qix ji aaaaao. At?Ao 


2693 


SAU10I266 


5408 


SAU1 c0042_orf_l 1 7p 


12490 


o I M 1 UUUUU J Or 1 0 


2694 


SAU 102453 


5677 


SAUlc0045_orf_19p 


12669 


o i JV1 1 UUUUU jUOUJ 


2695 


SAU101752 


5522 


SAU 1 c0040_orfS5p 


12447 


o 1 ivi i UUUUUoUijrUD 


2696 


SAU 102246 


5619 


SAUlc0043_orf_30p 


12542 


i \/i i aaaaa^ ai'ia*: 


2696 


SAU 102247 


5620 


SAUlc0043_orf_31p 


12543 


0 1 IVI 1 UUUUU J\J\J\J I 


2697 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


o X IVI 1 uv/uUUj UVjUo 




O A TT1AA£">t^" 

SAU 100546 


5289 


SAUlc0032_orf_2p 


12235 


<ii lV/f i AAAAAiAnAo 

o 1 ivi i UUUUU3UvjUy 


2699 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


o i ivx i uuuuv/j uvjr i u 


2700 


SAU 102453 


5677 


SAUlc0045_orf_19p 


12669 


O 1 IVI 1 UUUUU »ULJ 1 I 


2701 


r> A TT1 A1 ^<^A 

SAU101529 


5471 


SAUlc0043_orf_39p 


12544 


O 1 IVI 1 UUUUUj UvJ 1 


Z702 


OAT TO At* AT 

SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


qia^i aaaaaoat_ta i 

O I IVI I UVJUUUJ UxxU I 


Z /vJ 


OAT Tl A A AO O 


5798 


SAU2c0365_orf_5p 


12815 


S 1 M 1 000OO3OHO9 


77A/1 


CAT TO A AO AO 

bAU200J92 


5780 


SAU2c0298_orf3p 


12755 


O I IVI 1 UuV/UU J VIxUj 


Z /Uj 


C A T T 1 AO 1 /^O 

oAU 102162 


5609 


SAUlc0041_orf_27p 


12462 


S 1 M 1 OOOOOlOHn'S 
*-* i ivx x v/uuuyj unyj 


Z /UO 


C A T 1 1 AOQOA 

oAUxUZJoU 


5654 


SAUlc0033_orf_29p 


12265 


s i m i ooooo30H07 


7'7fi7 
Z /v / 


C A T Tl AA 1T2 


5230 


SAU 1 c0043_orf_ 1 89p 


12526 


S 1 M 1 0000030R07 

y~f x xvx x uuvvViJunu / 


7707 
Z /VJ / 


OAT 11 AOAA1 

jAU 1020U1 


55S6 


SAU I c0040_orf^ 1 02p 


12424 


S 1 M 1 000003 OH07 


9707 


C A T 1 1 m 1 


5762 


SAU 1 c0045_orf204p 


12670 


S1M10000030HO7 


97f)7 


5 AT T9A1 COO 


5837 


3 AU2c0449_orf.2 lp 


13002 


S 1M1 0000030H09 


97fi<* 

Z /Uo » 


5 AT T1 AAO^A 


5363 


SAU 1 c0044_orf_86p 


12641 


S 1 Ml 000003 1 AfH 

X X»X X UWUUUJ 1 AUJ 




5AU 1UUj4o 


5289 ! 


3AUlc0032_prf2p 


12235 


S1M10000031A08 


2710 < 


3AU101641 


5501 ; 


^Anir009Q nrf 19a 


19 1 Q^l 


S1M10000031A10 


2711 J 


3AU102242 


5618 J 


3AUlc0043_orf_26p 


12540 


S1M10000031B01 


2712 f 


3AU101791 


5532 I 


5AUlc0032_orf_12p 


12216 


S1M10000031B02 


2713 J 


5AU 102602 


5708 < 


5AUlc0032_orf_5p 


12249 


S1M10000031B04 


2734 < 


5AU200928 


5798 < 


5AU2c0365_orf.5p 


12815 


S1M10000031B11 


2715 J 


SAU1 01262 


5406 < 


5AUIc0042_orf_113p 


12488 
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Clone name 


Clone 
SeqED 


PathoSeq Locus 


Gene SeqED 
(protein) 


~T7^ 

vyenemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIM10000031B12 


2716 


SAU101360 


5431 


ctJWj icuu44__orr 109p 


12555 


SIM10000031C04 


2717 


SAU 100062 


^99^ 


oAU 1 c0035_orf_98p 


12309 


SJM10000031C04 


2717 


SAU 100231 


5245 


#N/A 


#N/A 


SIM10000031C07 


2718 


SAU 102059 


5597 


o/\U 1 CUU34_0rt 5 1 p 


12286 


S1M10000031C09 


2719 


SAU102117 


560^ 


aAUlc0027_prf 6p 


12181 


S1M1000003IC11 


2720 


SAU 102935 


574.S 


#N/A 


#N/A 


S1M10000031D06 


2721 


SAU201197 


JOUO 


oAU2c0429_orf_2p 


12938 


S1M1 000003 1D07 


2722 


SAU 1 01 543 


/«> 


a AU I c003 7_prf_ 1 3 Op 


12346 


S1M10000031D08 


2723 


SAU101891 


33 1 1 


oAU 1 c0034_orf_30p 


12281 


S1M1OO0OO31D09 


2724 


SAU 102453 


JO / / 


a A U 1 c0045_orf_ 1 9p 


12669 


S1M10000031E02 


2725 


SAU101350 




b AU l c0042_orf^ 1 09p 


12487 


S1M10000031E03 


2726 


SAU 10 1267 




SAU l c003 7_orf_86p 


12364 


S1M10000031E03 


2726 


SAU300719 


^Q9/I 
Jo /O 


SAU3cl I08_orf_3p 


13059 


S1M10000031E04 


2727 


SAU 10 1752 




SAU l c0040_orf_85p 


12447 


S1M10000031E07 


2728 


SAU 102449 


jo/4 


SAUl c0045_orf_22p 


12677 


S1M10000031E08 


2729 


SAU100158 


3Z_5o 


SAU l c0040_orf_80p 


12443 


S1M10000031E10 


2730 


SAUl 094^3 


3005 


SAUl c0045_orf37p 


12701 


S1M10000031E12 


2731 


SAU101400 


C/J /I /f 
3444 


SAU l c003 6_orf_3 5p 


12326 


S1M10000031F02 


2732 


SAUl 01 800 


3340 


SAUlc0032_brf20p 


12225 


S1M1 000003 1F02 


2732 


SAU1 01X01 


3341 


#N/A 


#N/A 


S1M10000031F03 


2733 


SAU101791 


5332 


SAUl c0032_oriM2p 


12216 


SI Ml 000003 1F04 


2734 


SAU101571 


34S.3 


SAU I c0044_orf_2 1 Op 


12585 


S1M10000031F04 


2734 


SAinoi S7? 


5464 


SAUlc0044_orf_2l lp 


12586 


S1M10000031F05 


2735 


SAUl 01 907 


jj /4 


SAU I c0040_orf_79p 


12442 


S 1M1 000003 1F08 


2736 


SAU1 01869 


JJOO 


SAU I c0036_orf_24p 


12321 


S1M10000031F10 


2737 


SAU 102593 "1 


3 /U4 


SAUlc004l_orfj39p 


12463 


STM1 000003 1 FU 


2738 


SAU 1 02469 


do /y 


SAU I c0026_orf^25p 


12172 


SIM10000031F12 


2739 


SAU 102593 


3 /U4 


SAU l c004 l_orf_39p 


12463 


S1M10000031G02 


2740 


SAU101797 


333 / 


SAU l c0032_orf_ 1 7p 


12221 


S 1M1 000003 1G03 


2741 


SAU 10 1679 


33Uy 


JSAU lc0044_orf_222p 


12593 


S1M10000031G04 


2742 


SAU 103 198 


J / DO 


#N/A 


#N/A 


S1M1 000003 1G06 


2743 


SAU101907 


33 /4 


bAUlc0040_orf_79p 


12442 


S1M10000031G09 


2744 


SAU201571 


3oZ4 


SAU2c0447_orf^ 1 7p 


12997 


S1M1 000003 1G10 


2745 ! 


SAU 100077 


^99£ 


bAU 1 c0043_orf_178p 


12520 


S1M10000031G11 


2746 i 


3AU100118 


S99Q < 


i> A U 1 cUO 1 5_OiT__l 3 p 


12125 


S1M1 000003 1H0 1 


2747 < 


SAU 103 144 




i A U J cUU43_ort_ 1 5p 


12663 


S 1M J 000003 1H02 


2748 < 


SAU 100886 


5^4-0 < 


sAU l cuu I o_orl_16p 


12139 


S 1 MI 000003 1H06 


2749 < 


>AU 1 00690 




-A/ "NT/ A 
#N/A 


#N/A 


S1M10000031H09 


2750 i 


5AU201743 


5Jtt1 


#N/A 


#N/A 


S1M10000031H11 


2751 S 


JAU 100077 


527fi < 


>au icuU43_orr_17op 


12520 


S1M10000032A03 


2752 5 


JAU202039 


5843 £ 


>AU2CU432_ori_20p 


13009 


S I Ml 000003 2 AOS 


2753 S 


>AU 100275 




»AU 1 CUUJO_OIT_l3p 


12314 


S1M10000032A06 


2754 S 


AU100610 


5298 S 


AUlc0034_orf_71p 


12294 


S1M10000032A07 


2755 S 


AU 102059 


5597 S 


AUlc0034_orf_51p 


12286 


S1M10000032A08 


2756 S 


AU102142 


5606 S 


AUlc0041_orf_13p 


12457 


S1M10000032A08 


2756 S 


AU102143 


5607 S 


AUlc0041_orf_14p 


12458 


S1M10000032A10 


2757 S 


AU101777 


5527 S 


AUlc0037_orf_39p 


12352 


S1M10000032B01 


2758 S 


AU301898 


5904 S 


AU3cl079_orf_lp 


13057 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqH) 


PathoSeq Locus 


Gene SeqID 
(protein) 


\j&uciu4i Ktu gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000032B05 


2759 


SAU 102607 


5712 


9ATn^AA/ii rxt-p < i ~ 
o/A.uicuu'f J^_ori Dip 


12472 


S1M10000032B05 


2759 


SAU 102944 


5749 


<5 A T T 1 r»A A/1 1 «.^hP An„ 

oAU i CUU4 l^ort 47p 


12468 


S1M10000032B07 


2760 


SAU 100 157 


5237 


*s A T T 1 n(\ C\A A 01« 

o/\u icuu4u__ort oip 


12444 


S1M10000032B08 


2761 


SAU100175 


5240 


oau icuu44^_orr 204p 


12582 


S1M10000032B11 


2762 


SAU 100944 


51 ^7 


o A U 1 CUU4z__OIT 5p 


12505 


SIMI0000032BI2 


2763 


SAU102117 


5503 


o a u i cu /__ort op 


12181 


S1M10000032C01 


2764 


SAU1 01907 


5574 


*s A T T 1 r» A A/1 A ^_-T Tfl^. 

oau i cuu4U_orr 79p 


12442 


S1M10000032C03 


2765 


SAU1 02241 


DU 1 / 


oAUICUU43_ori 2Dp 


12539 


S1M10000032C04 


2766 


SAU 102241 


JOl / 


o AU J cUU43_orf_25p 


12539 


S1M10000032C05 


2767 


SAU101632 


j^yy 


oAU lcUi>39__ori 3p 


12407 


S1MI0000032C09 


2768 


SAU101907 


jj it 


oAUIc004u_orf 79p 


12442 


S1M10000032C10 


2769 


SAU201615 


SR96 


oAU2cU44u_ori lOp 


12972 


S1M10000032C11 


2770 


SAU 102863 


S737 
D / D / 


#N/A 


#N/A 


S1M10000032C12 


2771 


SAU 102863 


D id I 


#N/A 


#N/A 


S1M10000032D03 


2772 


SAU 1006 13 


^700 


o AU 1 cOO 1 5_prf_l 4p 


12126 


S1M10000032D06 


2773 


SAU101652 


DDUJ 


SAU 1 c0042_orf_l 23p 


12492 


S1M10000032D07 


2774 


SAU20046J? 

L**». \J 4* \f\J VJ O 


D /o I 


SAU2c0429_orf_1 9p 


12937 


SIM10000032D09 


2775 


SAU 100 128 


^OQ 1 


#N/A 


#N/A 


S1M10000032D09 


2775 


SAU1 01549 


D4/0 


SAU 1 c0043_orf_64p 


12549 


S1M10000032D09 


2775 


SAT Jl 01 576 


j4oo 


SAU 1 c0044_orf_l 05p 


12554 


SIM10000032D11 


2776 


SAU10012R 


<TJ i 

DZ31 


#N/A 


#N/A 


S1M10000032DI1 


2776 


SAU 101 549 


D4 /O 


SAU1 c0043_orf^64p 


12549 


S1M10000032D11 


2776 


SATJ101576 


D4so 


SAU 1 c0044_orf_1 05p 


12554 


S1M10000032E02 


2777 


SAU101784 


DDJU 


SAU1 c0037_orf_46p 


12355 


S1M10000032E03 


2778 


SAU101791 




oAUlc0032_orf_12p 


12216 


S1MI0000032E04 


2779 


SAU201 197 


JOUO 


SAU2c0429_orf_2p 


12938 


S1M10000032E06 


2780 


SAU101543 


34 ID 


o AU 1 c003 7__orf_l 30p 


12346 


S1M10000032E08 


2781 


SAU 102281 




oAUIcUU38_ori 4p 


12384 


S1M10000032E09 


2782 


SAU 100521 




oAU 1 c0044_orf_250p 


12600 


S1M10000032E10 


2783 


SAU101868 


JJDJ 


o A u l cU U J o_ori_23 p 


12320 


S1M10000032E11 


2784 


SAU101592 


S490 


oAU lcUU3y_orf_37p 


12406 


S1M10000032E12 


2785 


SAU1 01999 


JJOJ 


b A U 1 c(JU40_ori_ 1 0 1 p 


12423 


S.1M10000032F01 


2786 


SAU 102001 


t/JOO 


b AU 1 cUU4U_ort_1 02p 


12424 


S1M1 000003 2F01 


2786 


SAU102002 


JJO / 4 


3AU lCUU4U_Ort_103p 


12425 


S1M20000032F04 


2787 . 


3AU101271 


54 11 < 


!>au ICUU3 /^ori^yop 


12366 


S1M10000032F05 


2788 I 


5AU101339 


5422 f 


?ATF1/>AAQQ qt 


12399 


S1MJ0000032F10 


2789 J 


3AU1 02585 


5703 < 


2 A 1 1 1 r»A A/1 /f «^-P OQCi~ 

■>auicuu44 on JLoyp 


12611 


S1M10000032F10 


2789 J 


SAU201773 


5834 J 


sauzcu^^o on 4p 


12996 


S1M10000032F11 


2790 I 


5AU101189 


5392 5 


)au i cuuj3 on z Dp 


12264 


S1M10000032F12 


2791 J 


SAU 100964 


5363 5 


j-tvu lcuw^f 4 *- on oup 


12641 


SIM10000032G02 


2792 J 


5AU1 00710 


5311 $ 


>nu JlCv/U^^ori D4p 


12546 


S1M10000032G02 


2792 < 


JAU200628 


5788 5 


»AUZCUJJ4_Ori 4p 


12790 


S1M10000032G03 


2793 5 


>AU100813 


5334 S 


;AUlc0036_orf_29p 


12322 


S1M10000032G04 


2794 S 


AU101904 


5573 S 


AUlc0044_orf_36p 


12617 


S1M10000032G06 


2795 S 


AU101509 


5469 S 


AUlc0039__orf_81p 


12418 


S1M10000032G08 


2796 S 


AU101752 


5522 S 


AUlc0040_orf_85p 


12447 


S1M10000032G10 


2797 S 


AU101907 


5574 S 


AUlc0040_orf_79p 


12442 


^livnuuuuu^ziji^ j 2798 S 


AU101084 


5377 S 


AUlc0034_orf_41p 


12283 
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Clone name 


Clon< 
Seqll 


i FathoSeq Locus 
) 


Gene SeqID 
(protein) 


Uenemarked gene 


full length 
ORF 


S1M10000032H01 

SIM10000032H01 

3IM10000032H04 

51M10000032H07 

SIM10000032H07 

6IMI0000032H09 

S1MI0000032H11 

SIM1Q000032H11 

S1M10000033A02 

31M10000033A02 

S1MI0000033A07 

S1MI 0000033 A08 


2799 

2799 

2800 

2801 

2801 

2802 

2803 

2803 

2804 

2804 

2805 

2806 


SAU101445 

SAU101446 

SAU 10 1868 

SAU101797 

SAU101798 

SAUl 01 907 

SAU202174 

SAU30I148 

SAU201775 

SAU301080 

SAU200949 

SAU10I231 


5452 
| 5453 
5565 
5537 
5538 
5574 

5888 
5835 
5885 
5800 
5399 


SAUlc0038_orf_47p 
SAUlc0038_orf48p 
SAUlc0036__orf_23p 
SAUIc0032_orf_17p 
SAUlc0032__orf_18p 
SAUl c0040_orf79p 
SAU2c04 1 2_prf_3p 

#N/A 
SAU2c0446_orf_4p 
SAU3cl287_orf_lp 
SAU2c0380_orfJlp 
SAUlc0035__orf6p 


Protein Seq 
ID 

12382 

12383 

12320 

12221 

12222 

12442 

12895 

#N/A 

12996 

13083 

12846 

12303 


S1M10000033A10 

S1M10000033B02 

S1M10000033B07 

S1M10000033B08 

S1M10000033B11 

S1M10000033B11 

S1M10000033B12 

S1M10000033B12 

S1M10000033C04 

S1M10000033D02 

S1M10000033D03 

S1M10000033D04 

S1M10000033D05 


2807 

2808 

2809 

2810 

2811 

2811 

2812 

2812 

2813 

2814 

2815 

2816 

2817 


SAU202039 
SAU101808 
SAU 102044 
SAU101868 
SAU 100793 
SAU301433 
SAU101104 
SAT 11 0301 0 

SAUl 02933 
SAU 102333 
SAU 101752 

SAU100301 


5843 

5548 

5593 

5565 

5329 

5895 

5382 

5753 

5744 

5644 

5522 

5319 

5254 


SAU2c0452_orf_20p 

SAUlc0032_orf_27p 

SAUlc0039_orf_65p 

SAUlc0036_orf_23p 

SAUlc0028_orf52p 

SAU3cl420_orf2p 

SAUlc0029_orf_20p 

SAUlc0029_orf_19p 

SAUlc0039_orf62p 

SAUlc0045_prf_143p 

SAUlc0040_orf_85p 

SAU 1 c0044_prf 233p 

SAUlc0040_orf_91p 


13009 

12232 

12414 

12320 

12188 

13118 

12195 

12194 

12412 1 

12657 

12447 

12596 

12452 


SIM10000033D06 
S1MI0000033D10 
SIM10000033D12 
S1M10000033E04 


2818 
2819 
2820 
2821 


SAUI021 13 
SAU 1008 13 
SAUl 01 360 
SAU102S18 


5601 
5334 
5431 
5643 


SAUIc0027_orf2p 
SAUlc0036__orf_29p 
SAUl c0044_orf_l 09p 
SAU 1 c0045_orf_60p 


12178 
12322 
12555 
12707 


S1M10000033E10 
S1M10000033E12 
S1M10000033F02 
S1M10000033F03 


2822 
2823 
2824 
2825 < 


SAU 1001 62 
SAU 100770 
SAU101724 
SAUl 01 784 


5239 
5J24 

<< 1 A i 
CCnn ~. 

jdoO ; 


SAUlc0044__orf 206p 

#N/A 
SAUlc0016_orf_9p 
SAU 1 c0037_orf_46p 


12583 
#N/A 
12136 
12355 


S1M10000033F06 


2826 i 


SAUl 02449 


A t 

->o74 ; 


>AUi c0045_orf_22p 


12677 


S1MI0000033F07 


2827 { 


SAU 102044 




>AU I c0039_orf_65p 


12414 


S1M10000033F09 


2828 J 


SAU 10041 4 


o J. /{j j 


5 AU 1 c0022_orf_24p 


12148 


SIM10000033F11 


2829 5 


JAU1 00689 


^"3 AO c 


JAU 1 c0036_orf_2p 


12323 


S1M10000033G05 


2830 S 


JAU101904 


-O 15 5 


AU 1 c0044_orf36p 


12617 


SIM10000033G07 


2831 S 


>AU101824 


JJJH CI 


A U 1 c003 S_orf_26p 


12371 


S1M10000033G09 


2832 S 


AU 1023 80 




AU 1 c003 3_orf_29p 


12265 


S1M10000033G10 


2833 S 


AU 100793 


JJi7 b 


AU 1 c0028_orf_52p 


12188 


SIM10000033G10 


2833 S 


AU301433 




AU3 c 1 420_orf_2p 


13118 


S1M10000033G11 


2834 S 


AU101968 


5581 S 


AUlc0028_orf_43p 


12187 


S1M10000033G12 
IS1M10000033H01 


2835 S 


AU 100300 


5253 S 


AUlc0040_orf_90p 


12451 




2836 S 


AU301465 


5896 S. 


AU3cl429_orf_4p 


13121 


S1M10000033H02 


2837 S 


AU101907 


5574 & 


4Ulc0040_orf_79p 


12442 


S1M10000033H03 


2838 S 


AU101833 


5555 Si 


^Ulc0038__orf_34p 


12373 


S1M10000033H07 


2839 S, 


AU 10 1996 


5584 S. 


\Ulc0040_orf_99p 


12456 
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TABLE IA 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
^|jrtj icin ) 


Genemarked gene 


full length 

ORF 
r roiein oeq 
ID 


b 1M1 000003 3H08 


2840 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


SI Ml 000003 3H09 


2841 


SAU1 00710 


5311 


SAUlc0043_orf_54p 


12546 


S1M10000033H10 


2842 


SAU 100690 


5309 


#N/A 


#n7a 


S1M10000033HH 


2843 


SAU102453 


5677 


SAUlc0045_orf_J9p 


12669 


S l M 1 0000034A02 


2844 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


S1M10O00034AO3 


2845 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000034A04 


2846 


SAU1 02578 


5701 


SAUIc0039_orf_61p 


12411 


S1M10000034A05 


2847 


SAU101242 


5404 


SAUIc0044_orf_18p 


12578 


S1M10000034A08 


2848 


SAU101020 


5368 


SAU 1 c0045_orf_86p 


12710 


S1M10000034A09 


2849 


SAU 100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000034A11 


2850 


SAU102389 


5656 


SAUlc0033„orf36p 


12268 


S1M10000034A12 


2851 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000034B03 


2852 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000034B05 


2853 


SAU101630 


5498 


SAUlc0039_orf4p 


12410 


S1M10000034B06 


2854 


SAU 102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M10000034B06 


2854 


SAU1 02944 


5749 


SAUlc0041_orf_47p 


12468 


S1M10000034B07 


2855 


SAU100077 


5226 


SAUlc0043_orf_178p 


12520 


S1M10000034B08 


2856 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000034B09 


2857 


SAU101909 


5575 


SAUlc0040_orf_77p 


12441 


S1M10000034B10 


2858 


SAUI0I882 


5569 


SAUIc0025_prf_15p 


12163 


S1M10000034B12 


2859 


SAU200593 


5786 


SAU2c0327_orfJp 


12784 


S1M10000034C02 


2860 


SAU100557 


5291 


SAU1 c0044_orf_132p 


12565 


S1M10000034C06 


2861 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000034C07 


2862 


SAU101343 


5425 


SAUlc0044_orf_40p 


12619 


S1MI0000034C09 


2863 


SAU 102281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000034C12 


2864 


SAVW0S59 


5342 


SAUlc0038_orf_87p 


12402 


S1M10000034D01 


2865 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000034D05 


2866 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000034D06 


2867 


SAU200157 


5776 


#N/A 


#N/A 


SIM10000034D07 


2868 


SAU 100745 


5319 


SAUlc0044_orf_233p 


12596 


S1M10000034D08 


2869 


SAU 102284 


5635 


SAUlc0038„orf_5p 


12389 


SI Ml 000003 4D08 


2869 


SAU201469 


5816 


SAU2c0438_orf6p 


12967 


S1M10000034D10 


2870 


SAU102474 


5681 


SAUlc0026_orf_31p 


12174 


S1M10000034D11 


2871 


SAU101881 


5568 


SAUlc0025_orf_14p 


12162 


SIM1 000003 4D12 


2872 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000034E01 


2873 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000034E02 


2874 


SAU 100557 


5291 


SAUlc0044_orf_132p 


12565 


SIM! 000003 4E04 


2875 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


S I M 1 0000034E05 


2876 


SAU1 00738 


5317 


SAUlc0044_orf_52p 


12624 


S 1 M 1 000003 4E06 


2877 


SAU 100347 


5262 


5AUlc0036_orf_56p 


12334 


OlXAl AAAAA^ A T~»rv s* 

b I M 1 0000034E06 


2877 


SAU 100443 


5274 ! 


3AUlc0036_orf_55p 


12333 


b 1 M 1 000003 4E07 


2878 


SAU100617 


5300 


3AUlc0035_orf_102p 


12295 


SIMI0000034E10 


2879 


QArn A?4fi] 


jooi ; 


:>AU I c0030_orf4p 


12209 


S1M10000034E11 


2880 ! 


3AU101881 


5568 < 


3AUlc0025_orf_14p 


12162 


S1M10000034E12 


2881 


5AU200960 


5801 ; 


>AU2c0377_orf_5p 


12843 


S1M10000034F01 


2882 ! 


3AU202731 


5850 


#N/A 


#N/A 


S1M10000034F02 


2883 < 


3AU201621 


5828 < 


>AU2c0437_orf_4p 


12966 


S1M10000034F03 


2884 < 


3AU201971 


5841 1 


3AU2c0455_orf_17p 


13015 
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TABLE IA PCT/USO 1/09 1 80 





Clone name 

S1M10000034F03 
SIM10000034F04 


Clone 
Seqlt 

2884 
2885 


; PathoSeq Locus 
> 

SAU301363 
SAU301620 


Gene SeqID 
(protein) 

5894 
5899 


Gene marked gene 

#N/A 


full length 

ORF 
Protein Seq 
ID 

#N/A 


I < 


S1M10000034F05 
S1M10000034F07 
^MW000034F08 
S1MI0000034F09 
S1M1O000034F10 
SIM10000034F12 
S1M10000034G02 
S1M10000034G03 
S1M10000034G06 
S1MI0000034G07 
51M10000034G08 


2886 

2887 

2888 

2889 

2890 

2891 

2892 

2893 

2894 

2895 

2896 


SAU101630 

SAU101175 

SAU202736 

SAU101869 

SAU102350 

SAU100522 

SAU101543 

SAU101198 

SAU202174 

SAU102380 

SAU100158 


5498 
5388 
5851 
5566 
5649 
57X4 
5473 
| 5394 
5845 
5654 
5238 


SAU3cl478_orf_2p 

SAUlc0039_orf_4p 

SAUlc0031__orf_lp 

SAU2c0426_orf_7p 

SAU 1 c003 6_orf_24p 

SAUlc0040_orf_36p 

oAU lcU044_orf 249p 

SAUlc0037_orf_130p 

SAUlc0035_prf_61p 

SAU2c0412_orf_3p 

SAUlc0033_orf_29p 

SAUlc0040_orf80p 


13140 

12410 

12213 

12927 

12321 

12433 

12599 

12346 

12301 

12895 

12265 

12443 


ji>IM10000034G09 
jsiM10000034Gll 
(S1M10000034G12 
JsiM10000034H01 
|S1M10000034H02 
(S1M10000034H03 
|S1M10000034H06 
(S1M10000034H07 
|S1M10000034H08 
|STM10000034H09 


2897 

2897 

2898 

2899 

2900 

2901 

2902 

2903 

2904 

2905 

2906 


SAU102294 

SAU201775 

SAU200558 

SAU 100557 

SAU10I293 

SAU100414 

SAU101571 

SAUI 01 570 

SAUI 00077 

SAU200740 

SAU101791 


5639 
5835 
5782 
5291 
5414 

D2 /U 

5483 
j4oz 
5226 
5794 
5532 


SAU 1 c0044_orf 288p 

SAU2c0446_orf_4p 

SAU2c0322_prf_5p 

SAUlc0044_orf_132p 

SAUlc0044_orf_61p 

SAU 1 c0022_prf_24p 

SAU 1 c0044_prf2 1 Op 

SAU 1 c0044_orf_209p 

^AUlc0043_orf_l 78p 

SAU2c0340Lprf_3p 

SAUlc0032_prf^2p 


12610 

12996 

12777 

12565 

12631 

12148 

12585 

12584 

12520 

12798 

12216 


|S1M10000034HI0 
S1M10000035A03 


2907 
2908 


SAU102422 
SAUI 01360 


5666 

34.51 


SAUlc0030_orf_22p 
SAU I c0044_orj^l 09p 


12207 
12555 


|S1M10000035A08 
[SIMi 000003 5A09 
jsiMI0000035A09 


2909 
2910 
2910 


SAU201403 
SAU101350 
SAU101351 


5815 
5429 


SAU2c0423_orf_3p 
SAUIc0042_orM09p 


12913 
12487 


|S1M10000035A10 
(SIM10000035A11 


2911 
2912 


SAU203296 
SAUI 01 756 




SAU 1 c0042_orf_ 1 08p 
S AU2c0442_orf_l 8p 
^AU 1 c0040_orf_82p 


12486 
12983 
12445 


|S1M10000035A12 
JsTmI 000003 5A12 


2913 . 
2913 J 


isAU 101455 
SAU200916 


S7Q7 < 


SAU 1 cU045__orf_250p 


12686 


|S1M10000035A12 


2913 < 


>AU301620 


SRQO < 
jo?? ; 


iA U2c0373_orf_4p 
>A U3 c 1 478_orf_2p 


12838 
13140 


\SIM10000035B01 


2914 I 


>AU 102584 


570? < 


>Aul<XJl>4J ort 23 9p 


12537 


]S1M10000035B03 


2915 i 


*AU 102246 


561Q « 


)Aul CUU4J or! 3 Op 


12542 


JSTMI 000003 5B04 


2916 S 


JAU102246 


5619 J 


>A U i CUU4 J_ptt 30p 


12542 


|S1M10000035B08 


2917 S 


JAU 103232 


5769 S 


>AU iCUU4D_Ori_341p 


12697 


(S1M1000O035B11 


2918 5 


JAU101756 


5524 5 


►a u i cuu4U_orx 82p 


12445 


piM10000035C01 


2919 S 


AU200928 


5798 S 


AUZCUjoj__Ort 5p 


12815 


[SIM 1000003 5C02 
jsiM10000035C04 


2920 S 


AU101039 


5373 S 


A U J cU04i_ori 1 8 1 p 


12522 




2921 S 


AU100114 


5228 S 


AU J cUU43_ori_225p 


12535 


|SIM10000035C06 


2922 S 


AU101497 


5468 S 


AUlc0037__orf_66p 


12361 


(S1M10000035C11 


2923 S 


AU101752 


5522 S 


AUlc0040_orf85p 


12447 


(S1M10000035D01 


2924 S 


AU100414 


5270 S 


AUlc0022_orf_24p 


12148 


IS1M10000035D04 


2925 S 


AU200928 


5798 S 


AU2c0365_orf_5p 


12815 


|S1M10000035D06 


2926 S 


AU102117 


5603 s: 


AUlc0027_orf_6p 


12181 


(SIMI0000035D09 


2927 & 


AU100970 


5365 S, 


A .Ulc0043_orf_l97p 


12529 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PnthftSpfi I ,nr ii <; 


v»tsne oecjiiy 
(protein) 


Genemarked gene 


full length 

OUT? 

Protein Sen 
ID 


SI MI 0000035DT7 




s at n AA^AC 


5297 


SAUlc0034_orf_69p 


12293 




9Q9Q 


c a ni noooi 
o/\U iU2oo3 


5741 


SAU 1 c0045_orf3 8p 


12702~ 


s i m i ooonoi sfoi 


Z7JU 


^? A T T 1 AO A AH 

oAU 1U244 / 


5672 


SAU 1 c0045_orf_24p 


12685 


R 1 M 1 oonooi SFOA 


zyo I 


o AU 1U3 U25 


5755 


SAUlc0029_orf9p 


12202 


S 1 M 1 000001 5F0 J? 




S AT T1 AO/CQA 
o/\U 1 UU09U 


5309 


#N/A 


#N/A 


S 1 M 1 000001 ^SFOQ 




C ATT1A1 1 AT 


5393 


SAU 1 c0035_orf_60p 


12300 ~ 


SI Ml 000001^19 




CAT It AO in 
oAU 1U21 1 / 


5603 


SAUIc0027_orf_6p 


12181 


qiiui ooonoi ^rmq 


00*2 c 


C A T 1 1 A i r*A*> 

c>AU101092 


5381 


SAUlc0028_orf_9p 


12192 






CAT TOAOOOO 

oAU2U2o62 


5855 


SAU2c0381_orf_3p 


12848 


S 1 M 1 000001 ^FA4 




C A F Tl A1 OO/i 

bAU1017o4 


5530 


SAU 1 c0037__orf_46p 


12355 


siivn oooooi^faq 


/7J / 


OAT TOAOOA/C 


5863 


SAU2c0442_priM8p 


• 12983 


si jvt 1000001*^19 

o I ivi lUUvUUJDJr 12 


zy3o 


OAU101427 


5447 


SAU 1 c0042_orf_144p 


12500 


S I IV/fTOOOOOl ^Pt 9 




bAUI032U4 


5767 


SAUlc0042_orf_I43p 


12499 


Q i N/f i aaaaa^ ^r:no 


2939 


SAU101365 


5432 


SAUlc0044_orfJ12p 


12556 j 


s 1 \/f i ooaaai ^pfio 


Z94U 


OAT TOAIOA^ 

SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


o i \ai Annnno en i 
olM 1001)003501 1 


2941 


SAU1 01344 


5426 


SAUlc0044_orf_41p 


12620 


b 1 JV1 1 00000 3 5 (jr 1 2 


2942 


SALT 101907 


5574 


SAUlc0040_orf_79p 


12442 


£> I ivi 1 OOU 0O3 5ri0 1 


2943 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


olMI 000003 5H07 


2944 


SAU100313 


5259 


SAUlc0045_orfJ53p 


12661 


olMl 00000 3 5H07 


2944 


SAU 100359 


5264 


SAUlc0032_orf_35p 


12239 


Ct AX1 AAfiAAO CLTm 

oIMl 00U003 5H07 


2944 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


c> 1 M I 000003 5 HOo 


2945 


SAU101772 


5526 


SAUlc0037_orf__34p 


12351 


o i a a i aaaaaq cirnn 
biMl 000003 5H09 


2946 


SAU 100496 


5279 


SAUlc0041_orf_83p 


12484 


o 1 IVI 1 UUUUUo 5 H09 


2946 


SAU301004 


5882 


SAU3cl255_orf__lp 


13079 


o. i A/f i aaoaa^ <uri a 


2947 


SAU 10 1756 


5524 


SAUlc0040_orf_82p 


12445 


Q 1 \A 1 AAAAA^ <tJl 1 

o 1 ivi i O000OJ 5H 1 1 


2948 


SAUI01344 


5426 


SAUlc0044_orf_41p 


12620 




2949 


O A T T 1 AO A A 1 *! 

dAU 102447 


5672 


SAUIc0045_orf_24p 


12685 


S 1 A>f l Oaaaai*; a m 


2950 


SAU 101242 


5404 


SAUlc0044_orf_18p 


12578 


si ivf ioaoaaiaa A/i 


2951 


OAT TO/^/^rtrV yf 

SAU200994 


5802 


SAU2c0428_orf4p 


12935 


si Mi oooooi^a a<? 

O 1 IVI 1 WVUUjO/\UJ 


2^52 


O ATT1A1C1 A 


5549 


SAUlc0032_orf_28p 


12233 


s i \a 1 oaoaoi ^ a a<\ 


2952 


OATT1A101 1 

oAUIOlol 1 


5550 


SAUlc0032__orf_29p 


12234 


si \/n oaaaoia a a<; 


2952 


OAT TO A A 1 1 A 

bAU3001 10 


5865 


SAU3c0533_orf_2p 


13031 


si mi oooooiaaor 


2V53 


oAU 101220 


5396 


SAU 1 c0044_orf_94p 


12645 j 


si mi oooooi^a 1 1 


2^54 


O A T T 1 AO in 

oAU 1021 17 


5603 


SAU 1 c0027_orf_6p 


12181 


SI M1000OO16A 19 


Z!/55 


O A T T 1 A AO 1 O 

oAU lOOoli 


5334 


SAU 1 c0036_orf_29p 


12322 




zyjo 


CATI1 A1 <7A 

oAU 1015 /0 


5482 


SAU 1 c0044_orf_209p 


12584 






O A T n A ? 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 






s at n ni/^Q 


5504 


SAU 1 c0042_orfj 24p 


12493 


S1M10000O36BO7 




S ATTl nfiRR9 
o/\.U 1UU05 / 


^O CA 

5350 


SAU 1 cOO 1 8_orfJ 5p 


12138 


S 1 Ml 000003 6R0R 


Z7J7 


s at Tifn/isT 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S1M10000036R1 1 

*J 1 I'll VUWvJUU A 1 






5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M10000036B12 


9Qfi1 


S AT T1 H17QT 


5532 


SAU 1 c0032_orf_l 2p 


12216 


SIM 1 000003 6C01 


2962 


SAU 1 00242 


5246 






S1M10000036C03 


2963 


SAU 101 592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000036C04 


2964 


SAU 102433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000036C05 


2965 


SAU1 00497 


5280 « 


SAUlc0018_orf_3p 


12140 


SIM 1000003 6C06 


2966 \ 


3AU1O0158 


5238 ; 


SAUlc0040_orf_80p 


12443 


S1M10000036C07 


2967 ! 


3AU101800 


5540 


3AUlc0032_orf_20p 


12225 
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TABLE IA PCT/US01/09180 



Clone name 


1 Clom 
SeqII 


3 FathoSeq Locus 
) 


Gene SeqDD 
(protein) 


Cienemarked gene 


full length 
ORF 


SIM10000036C07 

S1M10000036C09 

S1M10000036C09 

S1M10000036C09 

S1M10000036C10 

S1M10000036C10 

S1M10000036D02 

S1M10000036D03 

SIM10000036D06 

S1M10000036D08 

SIM10000036D10 

S1M10000036D11 

S1M10000036D11 


2967 
2968 
2968 
2968 
2969" 
2969" 
2970 

9Q71 

^7 / 1 

2972 
2973 
2974 
2975 
2975 


SAUJ01801 
SAUl 02585 
SAU201773 
SAU302685 
SAUl 00433 
SAUl 01 751 
SAU201197 

O ATT1 rtl Ato 

oAUIU3038 
SAU103024 
SAU101907 
SAU102933 
SAU101197 
SAU101198 


5541 

5703 

5834 

5908 

5272 

5521 

5806 

5757 

5754 

5574 

5744 

5393 

5394 


#N/A 

SAUlc0044_orf_289p 

SAU2c0446_orf__4p 

SAU3cl403_orf_lp 

SAUlc0040_orf^87p 

SAUlc0040_orf_86p 

SAU2c0429__orf_2p 

#N/A 
SAUlc0029_orf_6p 
SAUlc0040_orf79p 
SAUlc0039_orf_62p 
SAUlc0035_orf_60p 


Protein Seq 
ID 

#N/A 
12611 
12996 
13113 
12449 
12448 
12938 
#N/A 
12200 ~~ 
12442 J 
12412 J 
12300 J 


S1M10000036DJ2 

S1M10000036E06' 

S1M10000036E06 

S1M10000036E08 

S1M10000036E11 

S1M10000036F06 

S1M10000036F07 

S1M10000036F08 

S1MI 000003 6F09 

S1M10000036F10 

S1M10000036F11 

S1M10000036G03 

S1M10000036G07 

S1MTU0U0036G0S 

SIM10000036GI1 

S1M10000036H01 

S1M10000036H02 

SIM1Q000036H03 

S1M10000036H04 


2976 
2977 
2977 
2978 

2979 

2980 

2981 

2982 

2983 

2984 

2985 

2986 

2987 

2988 

2989 

2990 
2991 
2992 . 


SAU102117 

SAU100432 

SAU202756 

SAU101028 

SAU10I343 

SAU101242 

SAU200928 

SAU200914 

SAU 100532 

SAU101586 

SAU201506 

SAU101545 

SAU 1023 55 

SAU 102336 

SAU101340 

SAU101793 

SAU102117 

SAU 102909 


5603 

5271 

5852 

5370 

5425 

5404 

5798 

5796 

5287 

5489 

5818 

5474 

5651 

5646 

5423 

5534 

5603 

5743 


SAUlc0035_orf61p 

SAUlc0027_orf_6p 

SAUlc0040_orf_88p 

SAU2c0470_orfJp 

SAUlc0043_orf7p 

SAUlc0044_orf40p - 

SAUlc0044_orf_lSp 

SAU2c0365_orf_5p 

SAU2c0373_orf_2p 

SAUlc0044_orf_198p 

SAU 1 c0044_orf_242p 

SAU2c0432_orf_18p 

SAUlc0037_orfJ32p 

SAlJlc0040 orf ACin 

SAUlc0045_orf_146p 
SAUIc0038_orf82p 
SAUlc0032_orf_14p 
SAUlc0027_orf_6p 
SAUl c0036_orf_16p 


12301 .[ 
12181 J 
12450 j 
13027 j 
12552 [ 
12619 J 
12578 j 
12815 j 
12837 j 
12580 J 
12598 | 
12946 j 
12348 ( 
12435 
12659 j 
12400 ] 
12218 J 
12181 [ 
12315 | 


S1M10000036H05 
S1M10000036H06 
S1M10000036H08 
S1M10000036H11 
S1M10000037A02 


2993 : 

2994 J 

2995 5 

2996 < 

2997 Z 

2998 S 


SAU102909 
SAU101798 
SAU 102292 
>AU 102909 
>AU101653 
JAU101652 


5743 ! 
5538 < 
5638 { 
5743 < 
5504 < 
5503 S 


SAUlcOO^fi nrf \6n 
3AUlc0O^2 nrf ISn 
xAUlc0038 orf 10n 
5AUlc0036 orf 16n 
>AUlc004? orf I?4n 
JAUlc0042_orf_123p 


12315 [ 
12222 1 

ni ic "1 

12492 j 


SI Ml 000003 7A02 


90QQ C 


>AU10J653 


5504 £ 


>AUlc0042_orfJ24p 


12493 J 


S1M10000037A03 


2999 S 


AU100128 


5231 


#N/A 


#M/A 


S1M10000037A03 


2999 S 


AU101549 


5476 S 


AUlc0043 orf 64p 


10<AQ 1 
IZ34y J 


S1M10000037A03 


2999 S 


AUI0I576 


54S8 S 


AUlc0044 orf 105p 




SIM1 000003 7A06 
S1M1 000003 7A08 


3000 S 

3001 S 


AU 100964 ~~ 
AU 102669 


5363 S 
5728 S 


AUlc0044 orf 86p 


1 1 

iZO'+I 


s i ivf i onnno^7 a no 


3002 S 


AU101455 


5456 S 


AUlc0024_orf7p 
AUlc0045_orfJ250p 


12160 
12686 


S1M10000037A09 


3002 S 


AU200916 


5797 & 


AU2c0373_orf_4p 


12838 


S1M10000037A11 


3003 S 


AU103436 


5449 s; 


AUlc0028__orf_23p 


12183 


S1M10000037A12 


3004 S. 


AU200914 


5796 S, 


<\U2c0373_orf_2p 


12837 


SIM10000037B03 


3005 S. 


AU101999 


55S5 S] 


\Ulc0040 orf lOlp 


12423 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 




1 full length 

ORF 
Protein Seq 
IB 


S1M10000037B04 


3006 


SAU 100767 


5323 


SATIlrOflzlzl nrf 1O0« 
jauiwuh^ on iyz.p 


12579 


SIM10000037B05 


3007 


SAU102578 


5701 


o/\u i coojy_ori o 1 p 


12411 


S1M10000037B06 


3008 


SAU101806 


5546 


o-rv u j couo z on z.j p 


12230 


S1M10000037B06 


3008 


SAUI01807 


5547 


i cuuoz_on Zop 


12231 


S1M10000037B07 


3009 


SAU1 01915 


5577 


u j on /2p 


12439 


S1MI0000037B08 


3010 


SAU101592 


5490 


oau i cuuoy_on_j /p 


12406 


S1MI0000037B10 


3011 


SAU101346 


5427 


o/\u i cuu44_ort_43p 


12621 


SIM10000037B11 


3012 


SAU10J399 


5443 


QATI1 ~t a 

o/\ u l cuu3o_ori_34p 


12325 


S1M10000037B12 


3013 


SAU102117 


5603 


oau l cuvz /_orr op 


12181 


S1MW000037C05 


3014 


SAUI014S2 


5461 


oA u I cuo I j_ort I Op 


12123 


S1M10000037C06 


3015 


SAU101653 


5504 


a A u 1 cUo42_ori 1 24p 


12493 


S1M10000037C07 


3016 


SAU101641 




U 1 cu 02 y_orr_ 1 2p 


12193 


SIM10000037C08 


3017 


SAUI01752 


5522 


bA u l cUU4U_ort_85p 


12447 


S1M10000037C09 


3018 


SAU101S18 




oAU 1 cUU3o_orf_20p 


12369 


S1M10000037C10 


3019 


SAU101752 


5579 


C ATT1 /\AfkHA c r> c 

oAU 1 cU(J40_ori_85p 


12447 


SIMI0000037D04 


3020 


SAU1 02283 


JOJ't 


bA U 1 c0006_orf_ 1 p 


12119 


S1M10000037D05 


3021 


SAU100114 


S77R 


bAU 1 c0043_orf_225p 


12535 


S1MI0000037D06 


3022 


SAU101996 


JJOH 


oAU 1 c0040_orf_99p 


12456 


S1M10000037D09 


3023 


SAU 102246 




bAU 1 c0043_orf_30p 


12542 


S1M10000037D12 


3024 


SAU1 01999 




bAU 1 c0040_prf_101p 


12423 


S1M10000037E02 


3025 


SAU1 02447 


5£77 


bAU 1 c0045_orf_24p 


12685 


S1M10000037E02 


3025 


SAU 102448 ~ 


oo to 


SAU I c0045_orf23p 


12681 


S1M10000037E03 


3026 


SAU 1 008 13 


*>J J4 


SAU1 c0036_orf_29p 


12322 


SIM10000037E06 


3027 


SAU 100921 




bAU 1 c0038_orf_76p 


12396 


SIM10000037E08 


3028 


SAU 100 139 


5234 


bAU lcU032_ori 6p 


12255 


S1M10000037E08 


3028 


SAU1 00140 




oAU lcu032_orf 7p 


12258 


S1M10000037E09 


3029 


SAU1 02049 




oAU Ic003y_orf_68p 


12416 


S1M10000037E10 


3030 


SAU101444 


5451 


oAU l cuujo_ort_46p 


12381 


S 1M1 000003 7E11 


3031 


SAU201571 


5824 


CAT TO A A 'I _ i^j 

bAU^cU447_ort 17p 


12997 


S1M10000037E12 


3032 


SAU1 02602 


5708 


jAU i cuu j 2_ort_5p 


12249 


S1M1 000003 7F02 


3033 


SAU 100776 




o au l cuU4 l_ort 72p 


12482 


S1M10000037F03 


3034 


SAU101339 


5422 


jAU 1 CUU3o_Ort_b 1 p 


12399 


SIM10000037F04 


3035 


SAU200468 


5781 


Q AT T7r»A/IOO ArP m„ 

jAUz cu4Zy__ort__ l yp 


12937 


S1M1 000003 7F05 


3036 


SAU101807 


5547 < 


jau icuujZ^ori zop 


12231 


S1M10000037F06 


3037 


SAU 102585 


5703 J 


>au 1 00044 on zoyp 


1261 1 


S1M10000037F06 


3037 ! 


3AU201773 


5834 < 


n AT YlnHAA A nrF An 
jrXKJ^^Xj^HO Oil 4p 


12996 


S1M10000037F07 


3038 1 


SAU 100793 


5329 i 


j/iuiiuuzo on 3zp 


1 O 1 DO 

12188 


S1M10000037F07 


3038 i 


SAU301433 


5895 < 


jAUJti'tzu on. zp 


1 Q 1 1 O 

1 J i 1 5 


S1M10000037F08 


3039 < 


SAU203001 


5859 < 




1 OOO/l 

12oy4 


S1M10000037F08 


3039 5 


5AU203007 


5860 £ 


lAu^.tu'i i jl ort iup 


12oy3 


S1M10000037F09 


3040 5 


3AU101592 


5490 £ 


>/\U 1 CUV/J 7_Ou J /p 


124U6 


S1MI0000037F10 


3041 S 


5AU200468 


5781 S 


>rvL/z.^oH-ji.y on iyp 


1 t 

12^37 


S1MI 000003 7G01 


3042 S 


»AU1 02502 


5690 S 


AUlc0045_orf_273p 


12689 


S1MI0000037G01 


3042 S 


AU 102503 


5691 S 


AUlc0045_orf_274p 


12690 


S1M10000037G02 


3043 S 


AU1 00658 


5303 S 


AUlc0038_orf_59p 


12388 


S1M10000037G03 


3044 S 


AU101344 


5426 S 


AUlc0044_orf_41p 


12620 


S1MI0000037G06 


3045 S 


AU101752 


5522 S 


AUlc0040_orf_85p 


12447 


S1M10000037G07 


3046 S 


AU103038 


5757 


#N/A 


#N/A 
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Clone name 


Clon 
SeqH 


b FathoSeq Locus 
) 


1 Gene SeqID 
(protein) 


Genemarked gene 


full length 
ORF 


S1M1 000003 7G08 

S1M10000037G10 

31M100U0037H02 

MM10000037H03 

S1M1 000003 7H05 

3IM10000037H07 

3IM10000037H08 

S1M10000037H09 

S1M1OO00037H11 

S1M10000038A04 

S1M10000038A07 

S1M10000038A08 

S1M10000038A09 

S1M10000038A11 

S1M10000038A12 

S1M10000038B01 

S1M10000038B03 

SIM10000038B07 


3047 

3048 

3049 

3050 

3051 

3052 

3053 

3054 

3055 

3056 

3057 

3058 

3059 

3060 

3061 

3062 

3063 

3064 


SAUl 00970 
SAUl 00062 
SAUl 02059 
SAUIOOIH 
~ SAUl 00964 
SAU10I571 
SAU200928 
SAUl 00 140 
SAUl 00608 
SAU10I275 
SAU100414 
SAUl 02059 
SAUl 003 07 
SAUl 00547 
SAUl 01 799 
SAU101483 
SAUl 01 360 
| SAUl 02433 


5365 

5225 

5597 

5228 

5363 

5483 

5798 

5235 

5297 

5412 

5270 

5597 

5257 

5290 

5539 

5462 

5431 

5668 


SAUlc0043_orfJ97p 

SAUlc0035__orf_98p 

SAUlc0034_orf51p 

SAUlc0043_orf_225p 

SAUlc0044_orf_86p 

S AU 1 c0044_orf_2 1 Op 

SAU2c0365_orf_5p 

SAUlc0032_prf7p 

SAUlc0034_ortl69p 

SAUIc0044_orf_257p 

SAUlc0022_orf_24p 

SAUlc0034_orf51p 

SAUlc0016 nrf ,1An 

SAUlc0032_orf_3p 

SAUlc0032_orf_19p 

SAUlc0015_orfJIp 

SAUlc0044_orf_109p 

SAUIc0045_orf_37p 


Protein Seq 
ED 

12529 

12309 

12286 

12535 

12641 

12585 

12875 

12258 

12293 

12604 

12148 

32286 

12313 

12240 

12223 

12124 

12555 

12701 


S1M10000038B08 

S1M10000038B09 

SIM10000038B09 

S1M10000038B12 

S1M10O00038CO1 

S1M10000038C02 

SIMW0Q0038C06 

S1MI0000038C08 

S1M10000038C10 

S1M10000038C10 

S1M10000038C11 

S1M10000038C12 

S1M10000038D02 

SIM 1 000003 8D05 

S3M10000038D07 

SIM10000038D08 

S1M10000038D08 

S1M10000038D09 

S1M10000038D10 

S1MI0000038D11 


.Wo} (SAU100308 
3066 (SAU101652 

3066 (SAU101653 

3067 jSAU 102764 

3068 (SAU101652 

3069 (SAU200657 

3070 |SAUI01320 

3071 |sAU102132 

3072 (SAU101346 

3072 |SAU101347 

3073 J SAUl 02602 

3074 [SAU101792 

3075 (SAU101842 

3076 |SAU101653 

3077 (SAU101652 

3078 |SAU101341 

3078 ]SAU301275 

3079 |SAU 100887 

3080 |SAU101653 

3081 (SAU101300 


5258 

5503 

5504 

5734 

5503 

5789 

5420 

5605 

5427 

5428 

5708 

5533 

5557 

5504 J 

5503 « 
5424 < 
5892 5 
5350 5 

5504 £ 
5415 S 


SAUlc0036_orfJ33p 
SAUlc0042_orf_123p 
S AU1 c0042_pif_124p 
SAUlc0044_orf_56p 
SAUlc0042_orflI23p 

#N/A 
SAUlc00i5_orfJ6p 
SAUlc0027_orfJ9p 
SAUlc0044_orf_43p 
SAUlc0044_orf_44p 
SAUlc0032_orf_5p 
SAUIc0032_oriM3p 
SAUlc0042_orf9p 
SAUIc0042_orf_124p 
5AUlc0042 orf 123p 
*AUlc0044_prf_38p 
3AU3cl365_orf_2p 
JAUlc0018_orf_15p 
JAUlc0042_orf 124p 
AUlc0044_orf_ll3p 


123T2 

12492 

12493 

12625 

12492 

#N/A 

12128 

12177 

12621 

12622 

12249 

12217 

12510 

12493 

12618 
13103 
12138^ 

12557 


S1M10000038D11 
SIM10000038D12 
S1M10000038D12 
S1M1 000003 8E01 


3082 S 

3082 S 

3083 S 


AU101365 
AU 100752 
AU 100952 
AU101814 


5432 S 
5322 S 
5358 S 
5551 S 


AUlc0044_orfJ12p 
AUlc0043_prfJ83p 
AUlc0043_orf_lS2p 
AUlc0032__orf_32p 


12556 
12524 
12523 
12237 


S1M10000038E02 
SI Ml 00000^ SFfR 

SI Ml 000003 8E04 
S1M10000038E05 
S1M10000038E06 
SIM10000038E06 


3084 S 

3085 S 

3086 S. 

3087 S, 

3088 Sj 
30S8 Si 


AU10I842 
AU200928 
AU101573 
AU101653 
<VU102231 
\U102232 


5557 S 
5798 S 
5485 S, 
5504 & 

5614 & 

5615 & 


AUlc0042_orf_9p 

AU2c0365_orf_5p 

AXJlc0044_orf_212p 

^Ulc0042_orf_124p 

Wlc0043_orfJ8p 

Wlc0043_orfJ9p 


12510 
12815 
12587 
12493 
12527 
12530 
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Clone name 


Clone 
SeqDO 


PathoSeq Locus 


Gene Sen TT> 
(protein) 


vjcuciitti rKeti gene 


full length 

ORF 
Protein Seq 

m 


S1M10000038E07 


3089 


SAU200593 


S786 

3 1 OO 




12784 


SIM10000038E10 


3090 


SATJ201558 




oAU/CU434_ort 5p 


12954 


SIM10000038E12 


3091 


SAU1 00838 


^117 
«/^.j / 


jau leuuj i_ort_l2p 


12211 


S1M10000038E12 


3091 


SAU1 00819 


^118 
333o 


oAU 1 CUUJ i_ort_l 1 p 


12210 


SIM10000038F03 


3092 


SATT1091 17 


30\J3 


oAulc0027_orf 6p 


12181 


S1M10000038F04 


3093 


SAT 11 00964 




oAU 1 c0044_ori_86p 


12641 


SI Ml 000003 8F04 


3093 


SAT T1 00965 




oAU 1 c0044_orf_87p 


12642 


S 1 M 1 000003 8F05 


3094 


Q AT T1 00964 




bAU 1 c0044_orf_86p 


12641 


SI Ml 000003 8F05 


3094 


SAT T1 00965 




bAU 1 c0044_orf_87p 


12642 


SI Ml 000003 8F06 


3095 


C ATH0T 189 




b AU I c0033_orf_25p 


12264 


S1M1 000003 8F08 


1096 


c ATT101759 




OATT1 AA^A r»f>jr 

SAU I c0040_orf_85p 


12447 


SI Ml 00 0003 8F09 

ft ft » A ft l/u\/v/v*/ XJL \J *7 


1097 


S AT T9A1666 




OAT Tf\ ^ £\ A A *1 i— t ^ 

SAU2c0442_orf_I lp 


12981 


S1M10000038F10 

kj i iri x. wv/VV/Vw' Oft ft \J 


1098 


SATT1 01 1Q7 
OAU 1U1 17/ 




SAU1 c0035_orf_60p 


12300 . 


S1M10000018F1 1 




P ATT1 AHO/IO 


5320 


SAU 1 c0044_orf 23 5p 


12597 


S 1 Ml 000003 8F1 1 


1100 


q at T9A9aiq 


Do43 


SAU2c0452_orf^20p 


13009 


S1M10000038G01 


1101 

3 1 \Jl 


Q ATT1 A1991 


D41 1 


SAU 1 c0037_orf_90p 


12366 


S 1 Ml 000001 8noi 


3 1UZ 


OATH AA1 CO 


5238 


SAU 1 c0040_orf_80p 


12443 


SI Ml 0000038004 


3 1A3 


oAU 1UU4 /5 


5276 


SAU I c003 6_orf_6 1 p 


12337 


SI Ml 0000018006 


und. 

-> iUf 


oAU 1 VI 107 


5392 


SAU 1 c003 3_orf_25p 


12264 


S 1 M 1 000001 8fr08 

o J xvi l UWuUj OVJ \Jo 


^ i A5 


Q AT T9AAQOQ 
oAU2UUy2o 


5798 


SAU2c0365_orf_5p 


12815 


S1 Ml 0000018010 

o i xv x x o vj i w 


^ i A6 


oAU lUZOUZ 


5708 


SAU 1 c0032_orf_5p 


12249 


si mi oooooisni 1 

O 1 XYX 1 \J\J\J\J\J3 OVJ 1 X 


3 1\) f 


bAU 1UU I 23 


5230 


SAU 1 c0043_orf_l 89p 


12526 


Si Ml 000001801 1 

1 1V1 1 UUUUUj OVJ 1 1 


J 1U/ 


bAUlU2UUi 


5586 


SAU 1 c0040_orf_102p 


12424 


SI Ml 000001801 9 

X XVI. X UuvWJ OVJ X 


jIUo 


c ATT1 HI 1C/I 
oAU 1U I lo4 


5391 


SAU 1 c0035_orf_80p 


12305 


SI Ml 000001 8 H01 

VJ X XVX 1 \J\J\J\J\JJ OX lv/J 


1 1/10 


Q ATT1 A 1 7QP 
dAUIui /yes 


5538 


SAU I c0032_orf_l 8p 


12222 


S 1 M 1 000001 8H07 

O 1 1VX J UUvUVJ OXTXKJ 1 


t 1 1 n 

O 1 1U 


Q A T T 1 A 1 / 7C'> 

oAUlU 1 /52 


5522 


S AU 1 c0040_orf_85p 


12447 


S1M1 000003 8H09 


1111 


o ATT1 A91/1A 
oAU i 1/Z34U 


5o47 


OATT1 aa i - r* « j/\ 

SAU 1 c004D_orf_ 1 49p 


12660 


S1M10000018H1 1 


1119 
J x 1/. 


QATT1A1/1CO 


5455 


SAU 1 c0045_orf_247p 


12684 


SI Ml 0000019 A09 

»-» X XVX X UuUUvJ Zs FWf£. 


1111 
j 1 1 J 


C A T T1 AA/I Q£ 
oAU 1 UU4VO 


5279 


SAU 1 c004 1 _orf_83 p 


12484 


S1M10000019A09 


1111 


OAT 1"3 Al AA/1 


5882 


SAU3cl 255_orf_l p 


13079 


S 1 M 1 000003 9A05 


11 14 

3 1 1*+ 


OATH AA964 


53o3 


SAU 1 c0044_orf_86p 


12641 


S 1 M 1 0000039 A05 


11 14 

3 I X*T 


SA HI 00965 


5Jo4 


SAU I c0044_orf_87p 


12642 


S 1 M 1 000003 9A07 


Ills 


SATTIflAi^l 


315Z 


OATT1 AA/O c 1 & f 

SAU1 c0043_orf_l 56p 


12517 


S I Ml 0000039A08 


3116 


SATI100599 

OjTVU X\jKJ3Z.£. 


DZo4 


C ATT1 ~f\f~\ A A C <^ A 

oAU lc0044_ort_249p 


12599 


S1M10000039A11 


3117 


CATI100611 




b A U I CUU 1 5_orr_ 1 4p 


12126 


S1M1 000003 9A1 2 


31 18 


SATI10146S 


Doyo 


b A U 3 c 1 42y_ort_4p 


13121 


S1M10000039B02 


3119 


SATJIOMSS 

Oil VJ lul tJJ 


S4^6 


Q A T 7 1 r-C\C\A ^ orA- 

oAU ICUU45__ori_Z5Up 


12obo 


S1M10000039B02 


3119 


SAU200916 


^797 
3 iy / 


QATT9r>AT71 ^r-f* /l-x 

d/yuzcuj /3_on_4p 


12838 


S1M10000039B06 


3120 


SAUIO^ISO 


5649 


QATTIoAA/IA /-»r*r 


124:53 


S1M10000039B07 


3121 


SAU1 01869 

U * X V^/ ft w ft, V/ w ^ 


5566 


jau i c(jv/jo_orr_z4p 


\Z5ZY 


S1M10000039B10 


3122 


SAU101752 


5599 


QATTI^AA/IA j-vr-f Q-C»-* 
jAU lCUU4U_Ori_o5p 


1244/ 


S1M10000039B12 


3123 


SATJ3011 18 

L/ii V> ^p/ V/ ft ft IU 


5886 


b A U O C 1 3U5_^Ort_ 3p 


13086 


S1M10000039C04 


3124 


SAU 102252 


5621 


3AUlc0032_orf_48p 


12241 


S1M10000039C06 


3125 


SAU 100633 


5301 


3AUlc0043_orf_147p 


12515 


S1M10000039C07 


3126 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000039C08 


3127 


SAU200468 


5781 J 


3AU2c0429_orf_19p 


12937 


S1M10000039C09 


3128 


SAU 1 004 14 


5270 i 


3AUlc0022_orf_24p 


12148 


S1M10000039C10 


3129 


SAU101543 


5473 « 


3AUlc0037_orf_130p 


12346 
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Clone name 



SIMIO000O39C11 



SIM10000039D02 
S1M10600039D09" 



S1M10000039D09 
S1M1 000003 9D 10 



Clone 
SeqID 



3130 



PathoSeq Locus 



3131 



3132 



3132 



S1M10000039E01 
'siM10000039E08 



3133 



3134 



SAU200657 



Gene SeqID 
(protein) 



jGenemarked gene 



5789 



l SAU201403 



SAU 102294 



SAU301080 



SAU100323 



3IM10000039E09 



S1MT0000039E10~ 



SlMT0000039ElO~ 



S1M10000039E11 
SlMT0000O39FO2" 



SJMI0000039F03 



SIM10000Q39F05 
S1MI0000039F07 



S1M10000039F08 
S1M10000039F09 



S1M10000039F10 



slMlmoooJWiT 

S1M1 000003 9G03 



SI Ml 000003 9G04 
51M10000039G07 



3135 



3136 



3137 



3137 



3138 



3139 



3140 



SAU 102264 



5815 



#N/A 



full length 

OJRF 
Protein Seq 
ID 



5639 



5885 



SAU2c0423jorf3p 



5261 



'SAU1004I2 



SAU1 00056 



SAU102394 



SAU301I18 



SAU1 02473 



SAU201571 



3141 



3142 



3143 



3144 



3145 



3146 



SAU101565 



3147 



3148 



SI Ml 000003 9G07 



S1M10000039G10 
31MI0000039H02 



S1M1 000003 9H02 



SI Ml 000003 9H03 



3149 



3149 



3150 



3151 



3151 



SAU1 02527 



SAUI00118 



SAU1 02531 
SAU 100 158 



SAU200157 



5628 



5269 



5223 



5659 



5886 



5680 



5824 



5693 



5229 



5694 



5238 



SAU100059 



SAU101653 



SAU102292 



5776 



5224 



SAUlc0044_orf_288p 

SAU3cl2 87_orMp 

SAUIc0044_orf_J71p 



r SAUlc0032_orfj50p 



~SAUIc0029_orf38jT 



SAU 1 c0044_prfj 76p 
SAU 1 c0033_orf_4l^~ 



SAU3cl305_orf3iT 



yAUlc0026_orf_307~ 



SAU2c0447_orf_17p 



SAUlc(K)32_orf9p 



SAUlc0015_orf_J3p 



SAUlc0045_prfJ86p 



SAUlc0040_orf_80p 



#N/A 



5480 



5504 



SAU 100952 



SAU101039 



SAU101815 



5638 
5358 



5373 



SAU 102585 



S1M10000039H03 



S1M10000039H03 
S1M1OO00039H04 



S1M1 000003 9H06 
3IM10000039H07 



1M1 000003 9H07 
51M10000039H08 



SI Ml 0000040 A04 



SIM10000040A05 



S1M10000040A07 



3152 



3152 



3152 



3153 



SAU201773 



SAU100313 



SAU100359 



SAU200297 



3154 



3155 



3155 



3156 



3157 



3158 



S1M10000040A08 



S1M10000040A10 
S1M10000040A11 



S1M10000040B01 



S1M10000040B03 
SIM10000040B07 



S1M10000040B11 
STM10600040C03" 



S1M10000040C03 



3159 



3160 



3162 



SAU101752 



SAU 102283 



SAU1 00793 



SAU301433 



SAU1 02440 



SAU 100040 



5552 



5703 



5834 



5259 



5264 



5778 



5522 



5634 



5329 



5895 



5671 



SAU 102671 



SAU101028 



SAU200157 



SAU103038 



SAU101801 



3163 



3164 



3165 



3166 



3167 



S1M10000040C04 



S1M10000040C05 



3167 



3168 



3169 



SAU101461 
SAU102102 



! SAU101432~ 



SAUIcU045_orf_10p 



3AUlc0022_orf8p 



SAU 1 c0042_orfj 24p 



SATJTc003FprfJ0p" 



SAUIc0043_orfJ82p 



SAUlc0043_orf_181p 



SAUlc0032_orf33p 



SAUlc0044__orf289p 
3AU2c0446_orf_4p 



SAUlc0045_orfJ53p 



SAUlc0032_orf_35p 



SAU2c0274_prf_2p 



SAUlc0040._orf85p 



SAUlc0006_orfJp 



SAUlc0028_orf_52p 



SAU3cl420_orf2p 



5221 



5729 



5370 



5776 



5757 



5541 



5457 



SAUlc0045_orf_30p 



SAUIc0043_orf217p 



SAUlc0024_orf_9p 



SAUlc0043_orf_7p 



#N/A 



#N/A 



#n/a 



5600 



SAUlc0045_orf 234p 



SAU101198 
SAU201971 



SAU301363 



SAU102551 



SAU102534 



5448 



5394 



5841 



5894 



5698 



5696 



SAUlc0045_orf_340p 



SAUlc0028_orf27p 



SAUlc0035_orfjSlp 



SAU2c0455_orf_17p 



#N/A 



SAU 1 c0045_orf 206p 



~#n7a~ 



#N/A 



12913 
12610 
"13083 
"12575 



12250 



I2I97 



12577 



12271 



13086 



12173 



12997 



12260 



12125 



12667 
12443 
#N/A 



12652 



12151 



12493 



12368 



12523 



12522 



12238 



12611 
12996 



12661 



12239 



12739 



12447 



12119 



12188 



13118 



12692 



12533 
12161 



12552 



#N/A 
#N/A 



#N/A 



12680 



12696 



12184 



12301 



13015 



#N/A 



12672 
#N/A 
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vivhc iiaiuc 


SeqID 


Jratnobeq Lrocus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 




"2 1 "7A 
31/0 


O A TT1 

SAU101247 


5405 


SAUlc0043_orf_136p 


12512 


Q I JkA i aaaaa/i Apm 
o I m 1 uuuU040C07 


3171 


SAUl 00970 


5365 


SAUlc0043__orf_197p 


12529 




3 1 12. 


O A TT1 At »r\f^ 

bAU101197 


5393 


SAUlc0035_orf60p 


12300 


o 1 ivi, I VUVU\jh\J{_, 1 U 


31/3 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


<s i Ayf i nnnnn^inr"' i n 

o I IVI 1 UUUUUh-U o i u 


3 173 


OAT 1 a 

SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


c 1 \/f i aaaaa/i a/~m a 
olMJ 00U0040C 1 0 


3173 


SAV301 1 48 


5888 


#N/A 


#N/A 


<2 1 \ai aaaaa/1 a/~m i 
b 1 Mi 0000040C 1 1 


3174 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


c i ~ka i aaaaa/1 Ar*\Ai 
b 1 M 1 0000040D0 1 


3175 


SAUl 01 806 


5546 


SAUlc0032_orf25p 


12230 


Q i "\a i aaaaa/1 nnm 


3175 


SAUl 01 807 


5547 


SAUl c0032_orf_26p 


12231 


Q 1 A/M aaaaa/I at^ao 
b 1 Ml 0000040D03 


3176 


SAUl 02200 


561 1 


S AU1 c0045_orf_l 68p 


12665 


c?i tv/M a aa a a a r\x~\f\~> 
olMl 0000040D03 


3176 


SAUl 0220 1 


5612 


SAUlc0045_orf_169p 


12666 


blM10000040D08 


3177 


SAU1O0633 


5301 


S AU 1 c0043__orf_l 47p 


12515 


o tA^i haaa A/i ai~"\ aa 
b 1 Ml 0000040D09 


3178 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


o 1 tv if i aaaaa/1 av> i i 

MM10000040D1 1 


3179 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


b 1 M 1 0000040E0 1 


3180 


SAU100916 


5353 


SAUlc0038„orf_71p 


12394 


b 1 M 1 0000040E02 


3181 


SAU101845 


5558 


SAUlc0042_orf_7p 


12506 


S 1M1 0000040E04 


3182 


SAU101546 


5475 


SAUlc0037_orf„133p 


12349 


O 1 IV if 1 /"VAAAA A Ar*n r* 

S 1 Ml 0000040E05 


3183 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S 1 Ml 0000040E06 


3184 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S 1 M 1 0000040E07 


3185 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S 1 M 1 0000040E09 


3186 


SAUl 02605 


5710 


SAUlc0041_orf_49p 


12470 


S1M10000040E10 


3187 


SAU100714 


5312 


SAUlc0044_orf.74p 


12635 


fill if 1 AAAAA A An •* i 

S1M10000040E11 


3188 


SAU101226 


5398 


SAUlc0035_prf_2p 


12298 


S1M10000040E12 


3189 


SAUl 02503 


5691 


SAU 1 c0045_orf_274p 


12690 


b 1 M 1 0000040E 1 2 


3189 


SAU201380 


5812 


SAU2c0426_orf_llp 


12922 


blM10000040FOI 


3190 


SAU101226 


5398 


SAUlc0035_orf_2p 


12298 


b 1 M 1 0000040r 02 


3191 


SAU101614 


5494 


SAUlc0044_orf_9p 


12649 


O 1 71 if 1 AAA A A/f APAI 

b 1 M 1 0000040F03 


3192 


SAU101592 


5490 


SAUlc0039_orf.37p 


12406 


^? 1 TiJf 1 AAAAA/1 ACA A 

biM10000040r04 


3193 


SAU100I23 


5230 


SAUlc0043_orf_189p 


12526 


C 1 \A1 AAAAA/1 A"CA/il 

b 1 M 1 0000040r04 


3193 


SAUl 0200 1 


5586 


SAUl c0040_orf_102p 


12424 


Q 1 A/f 1 AAAAA/1 ATZ?Ai4 

oJMl 0000040r 04 


3193 


SAU103159 


5762 


SAU 1 c0045_orf_204p 


12670 


C 1 TV if 1 AAAAA/1 ACA A 

b 1 M 1 0000040r 04 


3193 


SAU201827 


5837 


SAU2c0449_orf,21p 


13002 


biM10000040r05 


3194 


SAUl 02232 


5615 


SAUlc0043_orf_J9p 


12530 


<3 1 T\/f 1 AAAAA/I AT7A£ 
o 1 M 1 UUUUU4Ur 0t> 


3195 


SAUl 00547 


5290 


SAUlc0032_orf_3p 


12240 


°, i N/fi aahaa/1 attao 
o I lvi 1 UUUUU*f Ur Oo 


3196 


OAT i *-% 

SAU300713 


5875 


SAU3cll04„orf_lp 


13058 


oiivn uuuuu4Ur uy 


31y/ 


n ATT1A1/1A 

SAU101610 


5492 


SAUlc0044_orf_5p 


12629 


<3 1 lV/f 1 A A A A Ad AT? 1 1 
o 1 iVL 1 UUUUU4Ur I Z 


3198 


O a T T1 A 1 er 

SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


C1]VI| AAAAA/tArjA 1 


1 1 OA 

3 iyy 


OAT TO A AAA/"" 

bAU200006 


5770 


SAU2c0157_orf_lp 


12723 


°, 1 M i nnn rxwin; no 

O 1 ivi i UUUuV/'tUvJUZ 


OOAA 

3 Z0U 


SAU200561 


5783 


SAU2c0324_orf_3p 


12779 


i ivn fiAAAA/iA.riA') 


to A A 

3/00 


SAU301773 


5901 


SAU3cl509_orf_2p 


13157 


9 1 M i AAnoA.d.nr5 A/i ' 


OOA 1 

3201 


SAUl 004 14 


5270 


3AUlc0022_orf_24p 


12148 


O 1 IVI I UUv/v/v/'tUVJ v / 


3z02 


SAU101543 


5473 


3AUlc0037_orf_130p 


12346 


S1M10000040G08 | 


3203 


SAU101752 


5522 


3ATT1rAA/lA r\rf 

J/\U icuv4u_on_oDp 




S1M10000040G12 


3204 . 


3AUI01421 


5446 ! 


3AUlc0042_orf_138p 


12498 


S1M10000040H02 


3205 ! 


SAUl 00773 


5326 J 


3AUlc0038_orf_39p 


12377 


S1M10000040H03 


3206 < 


5AU100414 


5270 J 


5AUlc0022_orfl24p 


12148 


S1M10000040H04 


3207 ! 


3AU200914 


5796 S 


3AU2c0373_orf_2p 


12837 


S1M10000040H05 


3208 f 


3AU101400 


5444 < 


5AUlc0036_orf_35p 


12326 
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Clone name 


Clone 
SeqID 


PathoScq Locus 


fvPitB Con tX\ 

vjreiie oeqiJL/ 
(protein) 


Cjienemarked gene 


full length 

Protein Seq 
ID 


S1M10000040H07 


3209 


SAU 100921 


si ss 


SAU 1 c003 8_orf^76p 


12396 


S1MI0000040H10 


3210 


SAU202039 




i>AU2c0452_orf_20p 


13009 


S1M10000041A03 


3211 


SAU 102054 


sso/£ 


SAU 1 c003 9_orf_74p 


124I7 


S1M10000041B02 


3212 


SAU101599 




SAU 1 c0039_orf_37p 


12406 


S1M10000041B03 


3213 


SAIJT01 599 




SAU 1 c0039_orf_3 7p 


12406 


S1M10000041B05 


3214 


SATJ10179R 




SAUlc0032_orf_18p 


12222 


S1M10000041B06 


3215 


SAT J101690 




SAU3cl 478_orf^2p 


nuo 


S1M10000041B07 


3216 


SATJ1 01 145 

L -'-<»-Vj lull tj 


<Q OA 


SAU 1 c003 5_orf_43p 


12299 


SIM10000041B12 


3217 


SAT T1 09795 


5733 


SAU1 c0036_orf_68p 


12338 


S1M1000OO41CO8 


3218 


SAT 1109607 


D/lz 


SAUlc0041_orf_51p 


1 2472 


SI Ml 000004 1C08 


3218 




5749 


SAUlc0041_orf_47p 


12468 


S1M10000041C10 


3219 


.S ATT1 A17JM 


5530 


SAU 1 c003 7_orf_46p 


12355 


SIM10000041C11 


3220 


sat n ai ^70 

O/WJ l\J 10 /{J 


5482 


SAU 1 c0044_orf_209p 


12584 


SIMJ000004JD06 


3221 


Q AT M A1777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000041D07 


3222 


CATT1 A7^1Q 


5724 


#N/A 


#N/A " 


S1M10000041D08 


3223 


SAT I7AAA3A 


5772 


SAU2c0282_orf_3p 


12745 


S1M10000041D10 


3224 


C A T T1 AK71 


5485 


S AU 1 c0044_orf_J2 1 2p 


12587 


S1M10000041D12 


1995 


QAT71A7/^fi 


5726 


SAUlc0045_orf_121p 


12654 


S1M10000041E03 


1976 


Q A THAI ^7*3 


5485 


SAUlc0044_orfJ212p 


12587 


SI Ml 000004 1E06 


1777 


QATT1 A1 QO< 


5584 


SAUIc0040_orf_99p 


12456 


SIMI0000041E09 




CAT T7H1 73A 


5808 


SAU2c0409_orf_10p 


12891 


S1M10000041E12 




Q A T 11 AAO^O 


5358 


SAUlc0043_orf_182p 


12523 


SI Ml 000004 1F03 


17^0 




5483 


SAU 1 c0044_orf2 1 Op 


12585 


S1M10000041F03 




C A I ri HI S77 


5484 


SAUlc0044_orf_211p 


12586 


S1M10000041F11 


191 1 


O A T T1 no 1 17 


5603 


SAUlc0027_orf_6p 


12181 


SIM10000041FI2 


3232 


c Aju a7ara 


5684 


SAUlc0039_orf_100p 


12404 


S1M10000041F12 


3232 


Q A T 11 A7AR1 


5685 


SAUlc0039_orf^99p 


12422 


S1M10000041G01 


3233 


SAT Tl 00517 


5287 


SAU 1 c0044_orf_l 98p 


12580 


SIM! 000004 1 G06 


3234 


SATTIA71zlS 1 


5648 


SAUlc0045_orf_125p 


12655 


S1M10000041G08 


3235 


SAT Tl A1 


5475 


SAUlc0037_orf_133p 


12349 


S1M10000041G10 


3236 


SAT T100R66 


5344 


SAU 1 c0044_orfj OOp 


1 2553 


S1M10000041G11 


3237 


S ATTIOT R07 


5542 


SAU 1 c0032_orf_22p 


1 2227 


S1M10000O41H0I 


3238 


SATIIOI TQR 


5394 


SAU 1 c003 5_orf_6 1 p 


12301 


S1M10000041H04 


3239 


SAT 11 00497 


DZcU 


SAU 1 cOO 1 8_orf_3p 


12140 


SIM1 000004 1H05 


3240 . 


5 AT 1100949 


AC 


SAU 1 c0036_orf_5p 


12336 


S1M10000041H07 


3241 2 


SAU 102486 


S/CC7 ~t 


SAU 1 c003 9_orf_93 p 


12420 


SI Ml 000004 1 H07 


3241 J 


SAU 102487 


croo < 
juoo : 


sAU J c003 9_orf_92p 


12419 


S1M10000041H08 


3242 J 


3AU301 131 


«00'7 < 

joo / ; 


iAU3 c 1 3 1 l_orf_3p 


13087 


S1M10000041H09 


3243 i 


3AU103169 


^7/;i < 


s AU I c0045_orf_230p 


12678 


S1M10000042A04 


3244 i 


SAU201236 


SftAQ C 


s A U 2c0409_orf^ l Op 


12891 


S1M10000042A05 


3245 5 


5AUI 09411 


Dooo 5 


>AU l c0045_orf_37p 


12701 


S1M10000042A06 


3246 5 


JAU 102578 


S7A1 " C 


> AU l c003 9_orf^6 1 p 


I24ll 


S1M10000042A07 


3247 S 


JAU 100633 


5301 5 


>AUlc0043_orf I47p 




S1M10000042A09 


3248 S 


JAU101495 


5467 S 


;AUlc0037_orf_65p 


12360 


S1M10000042A11 


3249 S 


>AUI01815 


5552 S 


IAUlc0032_orf_33p 


12238 


S1M10000042A12 


3250 S 


AU101632 


5499 S 


»AUJc0039_orf_3p 


12407 


S1M10000042B02 


3251 S 


AU202736 


5851 S 


AU2c0426_orf_7p 


12927 


S1M10000042B03 


3252 S 


AU101907 


5574 S 


AUlc0040_orf_79p 


12442 
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Clone 
SeqID 


xaiiiooeq JLiOcus 


Cjene JaeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S 1 M 1 000004? 


39S3 
jZjj 


oAU 1U165Z 


5503 


S AU 1 c0042_orfj 23 p 


12492 


S 1 Ml 0000049R07 


JZD^f 


QATTlAn /C2 

OAU1U134J 


5425 


SAUlc0044_orf_40p 


12619 


S 1M1 0000049TAOR 


jZjj 


c atti r*r»>i /I o 

oAUl(JU443 


5274 


SAUlc0036_orf_55p 


12333 


S 1 Ml 0000049ROQ 


jZjO 


oAU lUlo02 


5542 


SAUlc0032_orf_22p 


12227 


s i m 1 0000049 r i n 


JZD / 


O A T T 1 f\/\ 1 ill 


5236 


SAUlc0032_orf_8p 


12259 


S 1 Ml 0000049R 1 fi 


jzj / 


oAUlUz5z7 


5693 


SAUlc0032__orf_9p 


12260 


SI M10000049R1 1 


JZJO 


CATHA101C 
0AUIOI8I5 


5552 


SAUlc0032_orf_33p 


12238 


s 1 M i 0000049** i 9 


3Z3V 


bAU 101653 


5504 


SAUlc0042_orf_l24p 


12493 


S 1 M 1 0000049^9 


JZoU 


bAU100617 


5300 


SAUlc0035_orf_102p 


12295 


s l Ml 0000049 r*n£ 


3Zol 


SAU 102032 


5591 


SAUlc0029_orf_47p 


12198 


9 1 Mi nnnnn/i'^r^i a 

0 1 IVJt 1 UUUUUfZL 1 u 


JZo2 


SAU 10 1495 


5467 


SAUlc0037_orf_65p 


12360 


S 1 Ml 0000049 r*i 1 


JZoi 


SAU 103037 


5756 


S AU1 c0044_orf_303p 


12613 


S 1 M 1 0000049T^flzl 


oZo4 


O A TTl Al 

SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


<i 1 A/f i aaa a A/i ^r^A*? 


3265 


SAU1 01632 


5499 


SAUlc0039_orf_3p 


12407 


o 1 lvj, i u VUU UHZ J_J I U 


JZoo 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


lVyf i aaaaaaoi^i i 


3267 


SAU 102663 


5727 


SAUlc0024_orf_2p 


12158 


o l IVI 1 UUUUU4ZJbU^ 


3268 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


o i \/f i aaaaa/Iit-jaa 


3269 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


Q 1 A/f 1 AAAAA/I OCAO 


3270 


SAU 103 198 


5766 


#N/A 


#N/A 


o 1 Jvl i UUUUU4Zr l 0 1 


3271 


SAU1021 17 


5603 


SAUlc0027_orf_6p 


12181 




3272 


SAU101891 


5571 


SAUlc0034_orf_30p 


12281 


o I JV1 1 Ul)UUU4Zr U3 


3273 


SAU1 01652 


5503 


SAU 1 c0042_orfj 23p 


12492 


o 1 IVU UUUUU42.r 06 


3274 


SAU 100773 


5326 


SAUlc0038_orf_39p 


12377 


<? 1 ivi i aaaa aaotjao 


3275 


SAU100162 


5239 


SAU 1 c0044_orf_206p 


12583 


<Z t \A1 AAAAA40 cao 

o i ivi l uuuuu^f Zruy 


3276 


SAU 100246 


5247 


SAU 1 c0042_orf_l30p 


12496 


si l tvf i AAAAAzioT?Aa 


3276 


SAU3 00998 


5881 


SAU3cl253_orf_3p 


13077 


<5 1 M 1 AAAAAJ.9P 1 1 A 


3277 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S 1 M1 0000049 F 1 1 


3Z/8 


SAU 10 1653 


5504 


SAUlc0042_orf_124p 


12493 


s l M i ooooo49<~;ni 


jz/y 


oath r\r\ 1 

SAU 100 140 


5235 


SAUlc0032_orf.7p 


12258 


C11U1 AA AA Azl9 n A3 


3280 


SAU1 01220 


5396 


SAU 1 c0044_orf_94p 


12645 


SI 1 Ml OA00Ozl9flA8 


Jzol 


Ci A TTl A1 t\f\*l 

SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S 1 Ml 0000049000 


JZo2 


PATH f\f\ "I c 0 

OAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SI Ml 000004901 9 


JZo3 


SAU 10052 1 


5283 


SAU 1 c0044_prf_250p 


12600 


S I Ml 0000049 RAS 


JZo4 


SAU1U1491 


5464 


SAUlc0025_orf_20p 


12165 


S 1 Ml 0000049 R07 


oZ5D 


i>AUlUU433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000042H1 1 


19ft/; 

JZttO 


C A I 71 AI^OO 

i>AUllllo3Z 


5499 


SAUlc0039_orf_3p 


12407 


SI Ml 000004^ A 09 


Jzo / 


CAT IOAOAA1 

3AUZU3UU1 


5859 


S AU2c04 1 2_orf^ 1 5p 


12894 


S 1 M 3 0000043 A03 


19Rft 




5444 


SAU 1 c003 6_orf_3 5p 


12326 


SI Ml 0000043 A04 




5 AT T9AAACQ 


5775 1 


3AU2c0I59__orf_lp 


12724 


S I M 1 0000043 A06 




5 A f 7 1 AAA'7'7 
>AU 1 wU// 


5226 ! 


SAU 1 c0043_orf_ 1 78p 


12520 


S1M1 0000041 A07 1 


19Q1 « 

ozy i 4 


5AU1U1 /DZ | 


5522 I 


SAU 1 c0040_orf_85p 


12447 


S 1 M 1 0000043 A08 


1909 < 

JZ7Z ». 


v AT n Al 
5AU IU1 D43 


5473 I 


3AUlc0037_orf_130p 


12346 


SIM 10000043 A 10 


3293 J 


^AU100S65 


5343 ; 


5AUlc0044 orf QQn 


19fv48 

iZO'+O 


S1M10000043A11 


3294 J 


>AU 100865 


5343 I 


SAUlc0044_orf__99p 


12648 


S1M10000043A12 


3295 < 


SAU 100887 


5350 J 


5AUlc0018_orf_15p 


12138 


S1M10000043B01 


3296 5 


5AUI02059 


5597 < 


5AUlc0034._orf.51p ' " 


12286 


S1M10000043B02 


3297 S 


5AU1 00059 


5224 £ 


SAUlc0045_orfJ0p 


12652 


S1M10000043B07 


3298 S 


5AU101922 


5578 < 


>AUlc0040_orf_66p 


12438 
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Clone name 



S1M10000043B07 



S1M10000043B08" 
S1M10000043B08" 



S1M10000043B08 



S1M10000043B09 



SIM10000043BIO 



STmI0000043BIT 



S1M10000043C02 



S1M10000043C07 
S1MI0000043C11 



S1M10000043C12 



SIM10000043D01 
SlMT0000043D02" 



51MI0000043D04 



S1M10000043D10 
S1M10000043D12 



S1M10000043D12 



S1M10000043E02" 
SlMl0000043E02~ 



S1MI0000043E03 
STM10000043E05" 



Clone 
SeqID 



3298 



3299 



3299 



PathoSeq Locus 



SAU200345 



SAU100313 



SAU 100359 



3299 



3300 



3301 



SAU200297 



SAUI 00521 



3302 



3303 



3304 



3305 



3306 



3307 



3308 



3309 



3310 



3311 



3331 



3312 



3312 



SAUI 00436 



SAU 1 02 142 



SAUI 01 777 



SAUI 01784 



SAU201403 



SAU102059 



SAU100866 



SAU301465 



SAU200928 



SAUI 02631 



SAU 100496 



SAU30I004 
SAU 100793 



S1M10000043E07 
SIM10000043E08 



31M1U000043E10 



S1M10000043E11 



SIM10000043Elf 
S1M10000043E12 



S1M1OO00043FO1 
SIM10000043F01 



S1M10000043F05 



S1M10000043F07 



S1M10000043F07 
SIM10000043F08 



S1M10000043F09 
S1M1O0Q0Q43GO1 



3313 



3314 



SAU301433 



SAU102032 



3315 



3316 



3317 



3318 



3318 



3319 



3320 



3320 



3321 



3322 



3322 



3323 



3324 



S1M10000043G04" 
S1M10000O43GO5" 



S1M10000043G09 



S1M10000043G09" 
SIM10000043G10 



SlM10000043HOf 



S1M10000043H01 



3325 



SAU 102067 



SAU102117 



SAU101344 



SAU 100 186 
SAU 102498 



SAU20I381 



SAUI 01 752 
SAU101797 



SAU101798 



SAUI 01 543 



SAU 1 02447 



SAU 102448 



SAUI 01 344 



SAUI01801 



3326 



3327 



3328 



3328 



SAV100059 



SAU 102423 



i SAU 102602 



SAU 102585 



3329 



3330 



S1M10000043H03 



S1M10000043H03 



S1M10000043H04" 



S1M10000043H04 
S1M10000043H04 



3330 



3331 



3331 



3332 



3332 



S1M10000043H05 



3332 



3333 



SAU201773 



SAU100158 



SAU101797 



SAUI 01 798 



SAUI 01 803 



SAUI 01 804 



SAU 100 128 



! SAU1 01549 



SAU101576 



SAU200058" 



Gene SeqED 
(protein) 



5779 



5259 



5264 



5778 



5283 



5273 



5606 



5527 



Genemarked gene 



SAU2c0292_orf_3p 



SAUlc0045_orf_153p 
SAUlc0032_orf35p~ 



SAU2c0274__orf2p 



SAU 1 c0044_prf_250p 
SAUIc0023_orf_20p 



SAUlc0041__orf_13p" 



5530 



5815 



SAUlc0037_orf_39p 



SAUlc0037_orf_46p 



5597 



5344 



5896 



5798 



5721 



5279 



5882 



5329 



5895 



5591 



5598 



5603 



5426 



5242 



5689 



5813 



lsAU2c0423_orf_3p 



SAUIc0034_orf_51p 



SAUIc0044_prf_I00p 



SAU3cl429_prf_4p 



SAU2c0365_orf_5p 



' SAU 1 c0045_orf_94p 



3AUlc0041_orf_83p 



SAU3cI255_orf_lp 



SAUlc0028__orf_52p 



SAU3cl420L_orf_2p 



SAUIc0029_orf_47p 



SAUlc0034_orf_54p 



SAUlc0027_orf_6p 



SAUlc0044_orf_41p 



SAUlc0036_orf_l9p 



'SAUlcU045_orf_270p 



5522 



5537 



SAU2c0426__orf_16p 



5538 



5473 



5672 



5673 



5426 



SAU 1 c0040_orf_85p 
3AUIc0032_orfJ7p 



SAUlc0032__orf_18p 
SAUlc0037_orf_130p 



SAUlc0045_orf_24p 



SAUIc0045_orf_23p 



5541 



5224 



5667 



5708 



5703 



5834 



5238 



5537 



5538 



5543 



SAUlc0044_orf41p 



#N/A 



SAUIc0045_orf_10p 



SAUlc0030_orf_23p 



SAUlc0032_oif5p 



SAU 1 c0044_orf_289p 



SAU2c0446_orf_4p 



SAUlc0040_orf_80p 



SAUlc0032_orM7p 



SAUlc0032_orfJ8p 



5544 



5231 



5476 



5488 



5773 



3AUlc0032_orf_23p 



m/A 



#N/A 



SAU2c0043_prf_64p 



SAU 1 c0044_orf_105p 



SAU2c0134_6rfTp~ 



full length 
ORF 
Protein Seq 
ED 



12751 



12661 



12239 



12739 



12600 



12154 
12457 



12352 



12355 



12913 



12286 



12553 



13121 



12815 



12712 



12484 



13079 



12188 



13118 



12198 



12287 



12181 



12620 



12317 



12688 



12923 



12447 



12221 



12222 



12346 



12685 



12681 



12620 



#N/A 
12652 



12208 



12249 



12611 



12996 



12443 



12221 



12222 



12228 



#N/A 
#N/A" 



12549 



12554 



12719 



-455- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIM10000043H05 


3333 


SAU200059 


5774 


SAU2c0134_orf_3p 


12720 


S1M10000043H06 


3334 


SAU1 02417 


5663 


SAUlc0030_orf_17p 


12204 


S1M10000043H06 


3334 


SAU 102863 


5737 


#N/A 


#N/A 


S1M10000043H09 


3335 


SAU302950 


5914 


SAU3cl512_or02p 


13T60 


S1M10000043H10 


3336 


SAU 10 1024 


5369 


SAUlc0045_orf_90p 


12711 


S1M10000043H11 


3337 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1MI0000044A02 


3338 


SAU1 01092 


5381 


SAUlc002S_orf_9p 


12192 


S1M10000044A06 


3339 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000044A08 


3340 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


SIM1OOO0044AO9 


3341 


SAU 102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000044A11 


3342 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000044A12 


3343 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


SIM10000044B01 


3344 


SAU 102268 


5630 


SAUlc0032_orf_63p 


12252 


S1M10000044B02 


3345 


SAU101968 


5581 


SAU1 c0028_orf_43p 


12187 


S1M10000044B05 


3346 


SAU1 00690 


5309 


#N/A' 


#N/A 


S1M10000044B06 


3347 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000044B06 


3347 


SAU1 02881 


5740 


SAUlc0032_orf4p 


12242 


S1M10000044B08 


3348 


SAU1 01752 


5522 


SAU 1 c0040_prf_85p 


12447 


S1M10000044B11 


3349 


SAU1 01573 


5485 


SAU 1 c0044_orf^2 1 2p 


12587 


S1M10000044B12 


3350 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M1OO0O044CO4 


3351 


SAU101793 


5534 


SAU1 c0032_orfJ4p 


12218 


S1M10000044C06 


3352 


SAU101614 


5494 


SAUlc0044_orf9p 


12649 


S1M10000044C07 


3353 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000044C07 


3353 


SAU100965 


5364 


SAUic0044_prf_87p 


12642 


S1M10000044C08 


3354 


SAU 102909 


5743 


SAUlc0036_orf_J6p 


12315 


S1M10000044C11 


3355 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000044C12 


3356 


SAU 102280 


5632 


SAUlc0038_orf3p 


12378 


S1M10000044D01 


3357 


SAU1 00546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10000044D01 


3357 


SAU1 02880 


5739 


SAUlc0032_orf_lp 


12224 


SIM10000044D04 


3358 


SAU10I793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000044D06 


3359 


SAU101300 


5415 


SAUlc0044_orf_113p 


12557 


S1M1OO00044D06 


3359 


SAU101365 


5432 


SAUlc0044_prf_112p 


12556 


S1M10000044D08 


3360 


SAU1 02270 


5631 


SAUlc0032_orf_65p 


12253 


S1M10000044D09 


3361 


SAU100131 


5232 


SAUlc0043_orf_156p 


12517 


S1M10000044D10 


3362 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000044D11 


3363 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000044D12 


3364 


SAU102233 


5614 


SAUlc0043_orfJSp 


12527 


S1M10000044D12 


3364 


SAU 102232 


5615 


SAUlc0043_orf_19p 


12530 


S1M10000044E01 


3365 


3AU101371 


5435 


SAUlc0033_orf7p 


12275 


S1M10000044E02 


3366 J 


3AU102283 


5634 


3AUlc0006_orfJp 


12119 


S1M10000044E06 


3367 I 


3AU201571 


5824 I 


3AU2c0447_orf_17p 


12997 


S1MI0000044E07 


3368 ! 


3AU301829 


5902 J 


3AU3cl515_orf_7p 


13162 


SIMI0000044E09 


3369 J 


3AU101320 


5420 ; 


3AUIc0015_orf_16p 


12128 


S1M10000044E10 


3370 J 


SAU100497 


5280 < 


5AUlc0018_orf_3p 


12140 


S1M10000044E11 


3371 < 


5AU101270 


5410 < 


3AUlc0037_orf_89p 


12365 


S1M10000044F02 


3372 J 


SAU1 01632 


5499 < 


5AUlc0039_orf3p 


12407 


S1M10000044F06 


3373 J 


3AU101756 


5524 5 


>AUlc0040_orf82p 


12445 


S1MI0000044F08 


3374 J 


5AU101262 


5406 $ 


>AUlc0042_orf_J13p 


12488 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full iatt (t f K 

mil icngcn 
ORF 
Protein Seq 
ID 


S1M10000044F10 


3375 


SAU101092 


5381 


SAUlc0028 Orf On 




S1M10000044F10 


3375 


SAU202882 


5855 


SAU2c0381 nrf In 


1 1 OO/tO 

1Z848 


S1M10000044G02 


3376 


SAU102933 


5744 


SAUlc0039 nrf 69n 


12412 


S1M10000044G05 


3377 


SAU101242 


5404 


SAUlc0044 orf 18p 


1ZD/5 


S1M10000044G08 


3378 


SAU 102601 


5707 


SAUlc0041 nrf A&n 


12467 


S1M10000044G08 


3378 


SAUI02606 


5711 


SAUlc0041 nrf ^fln 


12471 


S1M10000044G10 


3379 


SAU101092 


5381 


SAUlc009K nrf On 


12192 


S1M10000044GJ0 


3379 


SAU202882 


5855 




12848 


S1M10000044G11 


3380 


SAU101546 


5475 


SAT J 1 00037 nrf nin 


12349 


S1M10000044H06 


3381 


" SAU100964 


5363 


i tuy+t on oop 


12641 


S1M10000044H06 


3381 


SAU100965 


5364 


SIATT1 rdOA/L nrf 


12642 


SIM10000044H07 


3382 


SAU 100595 


5294 


S A T T 1 rOfld.'} nrf /JOn 
>j/\u i wuh j on ozp 


12547 


S1M10000044H08 


3383 


SAU101543 


5473 


onun.uuj/ orr uup 


12346 


S1M10000044H09 


3384 


SAU100886 


5349 


oAuituuio on lop 


12139 


SIM10000044H09 


3384 


SAU100887 


5350 


o/\u iLuuio on IDp 


12138 


S1M10000044H10 


3385 


SAU101573 


5485 


OrXvJ 1 CUO'f f On Z I Zp 


12587 


S1M10000044H11 


3386 


SAU1 02578 


5701 


^Airir»AnQO ^-»»-f 

ojh. u i co U j y_ort o i p 


12411 


S1M10000045A02 


33S7 


SAU 100866 


5344 


i cuu^*t_orr 1 uup ■ 


12553 


S1M10000045A06 


3388 


SAU 102602 


5708 


O/VU icuujz_on Dp 


12249 


S1M10000045A07 


3389 


SAU102378 


5653 


o/\ u i cuo^y^orr o i p 


12437 


S1M10000045A08 


3390 


SAU1 02336 


5646 


o/vu i cuu40_on 1 4op 


12659 


S1M10000045A12 


3391 


SAU201765 


5833 


o/VUZCU-SUi/_Ort Dp 


12770 


S1M10000045B01 


3392 


SAU101791 


5532 


o/\u i cuo.5z_ort izp 


12216 


S1MI0000045B02 


3393 


SAU1 00546 


5289 


oau i cuujz on Zp 


12235 


S1M10000045B03 


3394 


SAU200928 


5798 


OAU^CUjOJ On Dp 


12815 


S1M10000045B07 


3395 


SAU101803 


5543 


orvuiv/Uvjz on ZOp 


12228 


S1M10000045B10 


3396 


SAU200468 


5781 


*»ATT9r04.9Q nrf IQn 

onuzw ( ti7 on iyp 


12937 


S1M10000045B11 


3397 


SAU101571 


5483 


<3 ATT Ir-fl OA/1 nrf OlAn 


12585 


S1M10000045B12 


3398 


SAU101571 


5483 


SAT I IrftCldA nrf 91 Or* 

o-rvu i vvwf on z i op 


12585 


S1M10000045C02 


3399 


SAU 100690 


5309 




JJ\T / A 

#In/A 


S1M10000045C03 


3400 


SAU 100887 


5350 


SATTIrflfilR nrf 1^r» 
JrVUltUUIo Oil lDp 


12138 


S1M10000045C04 


3401 


SAU 102286 


5636 


SATJlrOOlK nrf fin 




S1M10000045C04 


3401 


SAU102287 


5637 


SAUlrOO^X nrf 7r» 


iZ5y<S 


S1M10000045C05 


3402 


SAU101571 


5483 


SAUlc0044 nrf 91 On 


iZDoD 


S1M10000045C07 


3403 


3AU101573 


54S5 


SAUlc0044 orf 919n 


IZDo / 


S1M10000045C09 


3404 : 


3AU101744 


5520 J 


3AUlc0037 nrf Q4n 


1ZJO/ 


S1M10000045C09 


3404 J 


3AU300191 


5868 J 


5AU3c0672 orf lp 


J JUJ / 


S1M10000045D01 


3405 < 


SAU101893 


5572 < 


3AUlc0034 orf 32p 


1 z^oz 


S1M10000045D03 


3406 i 


SAU 101 599 


5491 < 


3AUlc0041 orf 5p 


T947R 

IZ.'t / O 


S1M10000045D07 


3407 i 


SAU101491 


5464 5 


5AUlc0025 orf 9fln 


1Z I DJ 


S1M10000045D08 


3408 5 


3AU102117 


5603 5 


>AUlc0027 orf 6n 


191511 


S1M10000045D09 


3409 £ 


>AU101572 


5484 5 


>AUlc0044 orf ? Tin 


IZDoO 


S1M10000045D10 


3410 £ 


>AU 100866 


5344 5 


J AU1 c0044_prf_l OOp 


12553 


S1M10000045DII 


3411 S 


JAU101492 


5465 S 


;AUlc0025_orf_21p 


12166 


S1M10000045D11 


3411 S 


JAU101493 


5466 S 


IAUlc0025_orf_22p 


12167 


S1M10000045D12 


3412 S 


'AU101800 


5540 S 


IAUlc0032_orf_20p 


12225 


S1M10000045D12 


3412 S 


AU101801 


5541 


#N/A 


#N/A 


S1M10000045E04 


3413 S 


AU102132 


5605 S 


AUlc0027_orf_19p 


12177 
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PathoSeq Locus 


Gene SeqID 
(protein) 


vjroiicm artveu gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000045E05 


3414 


SAU101491 




o/vuicuuzj_orr 20p 


12165 


S1M10000045E08 


3415 


SAU201752 


5832 


CAT 11 y^HAI d in— 

o/\uzcu4oo orr lyp 


12963 


S1M10000045E09 


3416 


SAU101794 


5535 


#N/A 


#N/A 


S1M10000045E10 


3417 


SAU101756 


5594 


oau i cuu4U_orr 82p 


12445 


S1M10000045E11 


3418 


SAU 100970 


5165 


U J cUU43_orf_ 1 97p 


12529 


S1M10000045E12 


3419 


SAU 100547 


59Q0 


oAU 1 cUU3z_pri__3p 


12240 


S1M10000045F04 


3420 


SAU 102241 


5617 


oAU 1 cuU4J_ort_25p 


12539 


SIM10000045F05 


3421 


SAU] 001 14 




oAU 1 cUU4j_orf_225p 


12535 


SIM10000045F08 


3422 


SAU200657 


57RQ 


#N/A 


#N/A 


S1M10000045F1I 


3423 


SAU IQ"> 1 17 


5£f»i 


^Aulc(;{/27__orf 6p 


12181 


S1M10000045F12 


3424 


SAU 101 806 




5>AU 1 c0032_orf_25p 


12230 


S1M10000045G03 


3425 


SAU 102059 


JJ7 / 


O ATT1 _nAi a _o »- 1 

bAU 1 c0034_prf_5 lp 


12286 


S1M10000045G06 


3426 


SAU1 01400 


D444 


SAU 1 c003 6_orf_35p 


12326 


S1M10000045G07 


3427 


SAU101561 


04 /y 


SAU 1 c0022_orf_4p 


12149 


S1M10000045G08 


3428 


SAU 100690 




#N/A 


#N/A 


S1M10000045G10 


3429 


SAU20I571 


3oZ4 


5>AU2c0447_orf_ 1 7p 


12997 


S1M10000045G12 


3430 


SATJ101400 


KAAA 
D444 


SAU 1 c0036_orf_35p 


12326 


S1M10000045H06 


3431 


SAT790099K 




SAU2c0365_orf_5p 


I28I5 


S1M10000045H10 


3432 


SAU 1004 14 


DZ /U 


SAU 1 c0022_orf_24p 


12148 


S1M10000045H11 


3433 


SAT n 004 14 


DZ /U 


SAU 1 c0022_orf_24p 


12148 


S1M10000046A03 


3434 


SAU90971 1 




#N/A 


#N/A 


S1M10000046A04 


3435 


SAU1 00069 


5225 


SAU 1 c003 5_prf_98p 


12309 


S1M10000046A04 


3435 


SAT Tl 00911 


D/45 


#N/A 


#N/A 


S1M10000046A06 


3436 


SATJ1011R1 


D43o 


SAU 1 c0022__orf_20p 


12147 


S1M10000046A08 


3437 


SAU900994 


DoUZ 


SAU2c0428_orf_4p 


12935 


S1M10000046A09 


3438 


SATI1001 1 5 


jZOU 


SAU 1 c003 7_orf_62p 


12358 


S1M10000046A11 


3439 


SAU1 00419 


JZ / 1 


bAU 1 c0040_orf_88p 


12450 


S1M10000046A11 


3439 


SAU 10043 3^ 


JZ /Z 


oath „c\r\A r\ ^ o 

bAU J c0040_orf_87p 


12449 


S1M10000046A12 


3440 


SAU101814 




bAU 1 c0032_prf_32p 


12237 


SIM10000046B01 


3441 


SAU 102334 


D04O 


bAU 1 c0045_prf_ 1 44p 


12658 


S1M10000046B03 


3442 


SAU101039 


5171 


b A U l c0043_orf_l 8 1 p 


12522 


S1M10000046B04 


3443 


SAU101797 


^17 


oath /-.aaoo ^ c t >i " " 

bAU 1 c003 z^or^l 7p 


12221 


S1M10000046B05 


3444 


SAUI01156 


5^86 
JjoO 


bAU lcOU36_ort_12p 


12311 


S1M10000046B07 


3445 


SAU 100866 




bAU 1 cUU44_ort_l 00p 


12553 


S1M10000046B08 


3446 


SAU1 01365 




? A T T 1 nAA/l /t i n P ill 

bAU lcUU44_on_l 12p 


12556 


S1M10000046B09 


3447 


SAU 100866 


5144 < 


jAU J CUU44__Ont_lUUp 


12553 


S1M10000046B11 


3448 


SAU 102541 


56Q7 1 


bAU 1 cuu4D_on__iiop 


12668 


S1M10000046BI2 


3449 I 


3AU1O1400 


5444 i 


>au icuujo_on jop 


12326 


SIM10000046C02 


3450 ! 


3AU20060I 


5787 


4TK1/A 
fflN/A 


#N/A 


S1M10000046C04 


3451 i 


SAU 1001 18 


5229 J 


>auicuuij on up 


12125 


S1M10000046C05 


3452 i 


5AU101159 


5387 £ 


>a u i cuu j o__on 4op 


1233 1 


S1M10000046C06 


3453 J 


SAU 102585 


5701 < 


>AU 1 CUU44__OrT Zoyp 


1261 1 


S1M10000046C06 


3453 i 


>AU201773 


5834 5 


JAU2c0446_orf_4p 


12996 


S1M10000046C07 


3454 5 


JAU 102602 


5708 S 


JAUlc0032_ortl5p 


12249 


S1M10000046C08 


3455 £ 


5AU100414 


5270 S 


;AUlc0022_orf_24p 


12148 


S1M10000046C11 


3456 5 


AU102144 


5608 S 


AUlc0041_orf_15p 


12459 


SIM10000046C12 


3457 S 


AU100313 


5259 S 


AUlc0045__orf_153p 


12661 


S1M10000046C12 


3457 S 


AU1 00359 


5264 S 


AUlc0032_orf_35p 


12239 
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Clone name 


Clone 
SeqIE 


> PathoSeq Locus 
> 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 
ORF 


S1M10000046D01 
S1M10000046D02 
S1MI0000046D03 
S1M10000046D04 
SIMI0000046D05 


3458 
3459 
3460 
3461 
3462 


SAUl 00 158 
SAUl 02144 
SAU101857 
SAU102433 
SAUl 02602 


5238 
5608 
5560 
5668 
5708 


SAUlc0040__orf80p 

SAUlc0041_orfJ5p 

SAUlcUU44_prf_156p 

SAUlc0045_orf_37p 

SAUlc0032_orf_5p 


Protein Seq 
ID 

12443 

12459 
12569 
12701 
12249 


SIM10000046D08 
o 1 ivi i UUUUU401JU9 
S1M10000046D10 
S1M10000046D11 
S1M10000046D11 
S1M10000046D12 
S1M10000046D12 


3463 
3464 
3465 
3466 
3466 
3467 
3467 


SAU101495 
SAU100679 
SAU101808 
SAUl 00496 
SAU301004 
SAU100496 
SAU301004 


5467 
5305 
5548 
5279 
5882 
5279 
5882 


SAUlc0037_orf_65p 
SAUlc0018_orf_14p 

SAT I IcArn? nrf OHrs 

orLu iwujz on z/p 
~ SATJlr0041 nrf 

Ort.UJLlZjJ_On ip 
SAT Tl^fiflill f\rf 

onuituu^i on oJp 


12360 
12137 
12232 
12484 
13079 
12484 


S1M10000046E01 


3468 


SAU101610 


5492 


oAujcizjj on ip 

i cuu f » £ f on Dp 


13079 
12629 


S1M10000046E02 


3469 


SAU101857 


5560 


U 1 CUUH4_0rt i Dop 


12569 


S1M10000046B04 


3470 


SAUl 01 800 


5540 


o/\u icuoDZ_on_zup 


12225 


S1M10000046E04 


3470 


SAUl 01 801 


5541 




#N/A 


S1M10000046E07 


3471 


SAU100521 


5283 


wAU 1CUUh4_OIT 250p 


12600 


S1M10000046E08 


3472 


SAU102283 


5634 


o/vu icuuuo_orr lp 


12119 


S1M10000046E10 


3473 


SAU102283 


5634 


o/\u icuuuo__oir_lp 


12119 


S1M10000046F01 


3474 


SAU101028 


5370 


oAU I CUU43_ort_7p 


12552 


SIM10000046F02 


3475 


SAUl 00546 


5289 


o/\u l cuU3z_on 2p 


12235 


S1M10000046F02 


3475 


SAUl 02880 


5739 


oAU icUU52_orf lp 


12224 


S1MI0000046F05 


3476 


SAU102671 


5729 


o/\u icuuz4__orf_9p 


12161 


SIM10000046F06 


3477 


SAUl 00702 


5310 


o/\u i cuuzy_ort D4p 


12196 


SIM10000046F06 


3477 


SAU300825 


5878 


SAT I^nl 171 nrf 1 „ 

jci i / i_on ip 


13068 


S1M10000046F08 


3478 


SAU102297 


5640 


SATT1 nfif\A<\ sir? Ai~ 

o/-ylj l C\JU<4D on 41 p 


12704 


SIM10000046F09 


3479 


SAU100517 


5282 


/FIN/ A. 


#N/A 


S1M10000046F10 


3480 


SAUl 02059 


5597 


<3r\.V 1 CUUo4_On Dip 


12286 


SIM10000046F12 


3481 


SAU101365 


5432 


i uvu^t^f on i lzp 


12556 


SIM10000046G01 


3482 


SAU200752 


5795 


jau^luj jh on Dp 


12809 


S1M10000046G01 


3482 


SAU300975 


5880 


jAUJoizfu on jp 


13075 


S1M10000046G02 


3483 


SAU101571 


5483 


u i cuu^i H_orr z l up 


12585 


SIM10000046G03 


3484 


SAU 100773 


5326 < 


JA.U iwwjo ort jyp 


12377 


S1M10000046G04 


3485 « 


3AU100436 


5273 J 


SAUlrOO^n nrf 9ftr» 


12154 


SIM10000046G07 


3486 < 


5AU101866 


5564 < 


5AUIc001fi nrf 91n 


izd iy 


SIM10000046G09 


3487 < 


>AU 102663 


5727 < 


5AUlc0024 nrf 0 n 


IZlDo 


SIM10000046G10 


3488 i 


SAU101756 


5524 S 


5AUlc0040 orf 82p 


1 OAA< 


S1M1O000046H0I 


3489 < 


5AU101445 


5452 £ 


>AUlc0038 orf 47p 


lZDoZ 


SIM10000046H01 


3489 S 


JAU101446 ' 


5453 S 


>AUlc0038 nrf 4Rn 


1ZDKD 


SIM10000046H10 


3490 S 


IAU200928 


5798 S 


AU2c0365 orf 5p 


toot c 
IZolD 


S1M10000047A03 


3491 S 


♦AU100157 


5237 S 


AUlc004fl orf 5? In 


1 0AAA 


S1M10000047A04 


3492 S 


>AU300572 


5873 S 


AU3cl019 orf lp 




SIM10000047A05 

OlX/f 1 A A AAA A *7 a r\s- 


3493 S 


AU101H05 


5545 S 


AUIc0032_orf24p 


12229 


hi ml 000004 7A06 


3494 S 


AU201775 


5835 S 


AU2c0446_orf_4p 


12996 


S1M10000047A06 


3494 S 


AU301030 


5883 " S 


AU3cl268_orf_lp 


13080 


S1MI0000047A07 


3495 S 


AU101807 


5547 S 


AUIc0032_orf_26p 


12231 


S1M1 0000047 A08 


3496 S 


AU102602 


5708 S 


AUlc0032_orf_5p 


12249 


SIMI0000047A09 


3497 S 


AUI0127I 


5411 S] 


AUlc0037_orf^90p 


12366 
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Clone name 


Clone 
SeqID 




ijene beqiu 
(protein) 


Genemarked gene 


full length 

Protein Seq 
ID 


S 1 M 1 0000047 A 1 0 


j4Vo 


P ATTl f\f\1C 1 
OAU1U0751 


5321 


SAU1 c0036_orf_59p 


12335 


°» 1 A/fl 00OOO47 A 1 1 
o Jt ivi i UvUuu't /nil 




0! A T T1 A A 111 

oAU 100131 


5232 


SAU 1 c0043_orf_156p 


12517 


S 1 IVfl 000004.7 A 1 ? 


"X ^AA 


oAU 100300 


5253 


SAUlc0040_orf_90p 


12451 


<s 1 Tv/fl 00OOO47RO7 


"i^Ai 
JDOI 


bAU101791 


5532 


SAUlc0032_orf_12p 


12216 


°. 1 7V/T1 00O0A47RO4 




O ATIIAn/"/ 

oAU101366 


5433 


SAUlc0033_orf_2p 


12266 


ciyi noon A/i 7un ^ 




C" A T 7 1 A1 sr a ^ 

bAUl0lD45 


5474 


SAUlc0037__orf_132p 


12348 


C 1 N/f 1 O0OAA47RA£ 
o 1 IVI 1 UUUUU4 / jduo 


oD04 


OAT 1'\f\f\r\.r\s~ 

bAU200006 


5770 


SAU2c0157_orfJp 


12723 


c i A/f 1 aaaaa/17raq 

O 1 IVI i UUUUU4 / DUO 


JjOj 


bAUi01808 


5548 


SAUlc0032_orf_27p 


12232 


C 1 A/fl AAAAA^RAQ 
O i IVl X Wul/U't /t>Uy 


J 506 


C ATTl AA111 

SAU100131 


5232 


SAUlc0043__orf_l 56p 


12517 


o 1 IVl I UUUUU4 /£> 1 u 


0^07 


O A T T1 At t c /" 

SAU10H56 


5386 


SAUlc0036_orfj2p 


12311 


Q 1 A/f 1 AAAAA/f *7D 1 O 

o 1 IVl 1 UUUUU4 /ri 1 2 


3508 


SAUIOI868 


5565 


SAUlc0036__orf_23p 


12320 


o 1IV1 J UIAJUU4/UU1 




bAU 100275 


5252 


SAUlc0036_orf_15p 


12314 


q i r\/i 1 aaaaa/1 '7r , no 
o 1 IVl 1 UUUUU4 /laj2 


3510 


SAU101156 


5386 


SAUlc0036_orfJ2p 


12311 


b iJM. 1UU 0004 /UU.3 


3511 


SAU200006 


5770 


SAU2c0157__orf.lp 


12723 


olMl UUU0047C04 


3512 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


blivllUO0UO4 /CUo 


3513 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


b lM100U0047L0o 


3514 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


olMl U000047C09 


3515 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


ClAiTI AAAA AA "Hf* 1 t 

b 1M10000047C1 1 


3516 


SAU201775 


5835 


SAU2c0446_orf.4p 


12996 


S1M10000047C11 


3516 


SAU301030 


5883 


SAU3cl268_orf_lp 


13080 


o i ii/i aaaaaa "~i 1 o 
b I M 1 U000047C 1 2 


3517 


SAU 101868 


5565 


SAUlc0036_orf_23p 


12320 


b 1 Ml 0000047D02 


3518 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


olMl 0000047D03 


3519 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


b I IVl 1 UUU0047D04 


3520 


SAU100157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


b 1 JY1 1 UUUUU4 / L>UD 


3521 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


<3 1 "M" i aaaa A/t inno 

o I IVl 1 UUUUU4 / LHJy 


3522 


O ATT 1 * AAAA 4 

SAU 100921 


5355 


SAUlc0038_orf_76p 


12396 


b i IVI 1 UUUUU4 /L/ 1 U 


3523 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


o 1 ivi I UUUUU4 /JJ 1 1 


3524 


SAU 10303 8 


5757 


#N/A 


#N/A 


C t rV/f 1 AAAAA/I 1 1 


3525 


SAU101175 


5388 


SAUlc0031__orf_]p 


12213 


Q 1 TV/1 1 AAAAA/i *7CA 1 
o J IVl 1 UUUUU4 /eAJ 1 


3526 


Ci A T T -i A A < 

SAU 100 158 


5238 


SAUlc0040_orf_80p 


12443 


C ! "N/f 1 AAAAA/nnAO 
o 1 IVl 1 UUUI/U4 fcAJz. 


3527 


O A T Tl A A -f 4 

SAU100131 


5232 


SAU 1 c0043_orf_l 56p 


12517 


C 1 A/f 1 AAAAA/17CA1 
o 1 IVl 1 UUUUU4 / nA) j 


3528 


SAU 1024^2 


5676 


SAUlc0045_orf_20p 


12674 


°. 1 Ml nOAAAzl7PA/l 


1 con 

Jj29 


SAU 10 1996 


5584 


SAUlc0040_orf_99p 


12456 


<v1 K/f 1 000AA/17PA 4 ; 


3530 


O A T T1 At 01 r 

SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


Qljwfl 0000047PA£ 
O 1 JLYA 1 UUUUut / cuo 


K1 1 
DO i 1 


O ATTl A1 O 

bAU 101807 


5547 


SAU 1 c0032_prf_26p 


12231 


S 1 M"T 000fifl47F08 




OATH AOIAA 

bAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


Q 1 TV/f 1 0000047FOO 

O 1 JLVA J \J\J\J\J\J L T 1 Cj\JJ7 


"X ^.11 

JDDD 


O ATTl AAO 1 A 

bAUlOOolO 


5333 


SAU1 c0037_orf_l lp 


12343 


S 1 M 1 0000047F 1 0 


ODJ4 


CAT lOAAQIO 

bAU200yzb 


5798 


SAU2c0365_orf_5p 


12815 


^ 1 M 1 0000047F 11 




C A T Tl A1 1 </: 

bAU10115o 


5386 


SAUlc0036_orf_12p 


12311 


S 1 M 1 0000047F 1 7 




CAT TOAAQOO 

bAuzooyzo 


579S 


SAU2c0365_orf_5p 


12815 


S 1 M 1 0000047F07 


<CT7 
^OJ / 


O ATIl AA1 <0 


5238 


SAU 1 c0040_orf_80p 


12443 


S 1 M 1 0000047FO^ 




C A T Tl A lO/IO 

£>AU101Z42 


5404 


3AUlc0044_orf_18p 


12578 


S1M10000047F04 


3539 


SAU300572 


5873 


^AlHclOIQ nrf In 


1 QA^ 1 
HDD 1 


S1M10000047F05 


3540 . 


SAU101271 


5411 J 


3AUlc0037_orf90p 


12366 


S1M10000047F06 


3541 : 


SAU20092S 


5798 J 


3AU2c0365_orf_5p 


12815 


S1M10000047F07 


3542 ! 


SAU102602 


5708 I 


3AUlc0032_orf_5p 


12249 


S1M10000047F08 


3543 J 


3AU101242 


5404 J 


5AUlc0044_orf_18p 


12578 


S1M10000047F09 


3544 i. 


3AU100157 


5237 < 


5AUlc0040_oriL81p 


12444 
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Clone name 


Clone 
SeqDD 


PathoSeq Locus 


vrene oeo LL> 
(protein) 


iVenemarked gene 


full length 

ORF 
Protein Seq 
j lu 


S1M1000G047F10 
S1M10000047F11 


3545 
3546 


SAU201571 
SAU101805 


5824 
5545 


SAU2c0447_orfJ7p 


12997 


SIM10000047F12 


3547 


SAU101808 


1 5548 


SAUlc0032_orf_24p 
SAUlc0032 orf 27p 


12229 
12232 


S1M10000047G01 
S1M10000047G02 
S1M10000047G04 


3548 
3549 
3550 


SAU101369 
SAT Jl 00141 
SATJ101341 


5434 
5236 
5424 


SAUlc0033_prf_5p 
SAUlc0032_orf_8p 


12274 
12259 


S1M10000047G05 
S1M10000047G05 
S1M10000047G06 


3551 
355] 
3552 


SAT 11 00684 
9AT 11 OO^S*^ 
^ATT10014I 


5306 
5307 
5236 


SAU 1 c0044__orf_38p 
SAUIc0044_orf_68p 
SAUlc0044_orf69p 


12618 
1263"2 
12633 


S1M10000047G07 


3553 


C AT I?/>J'70C 


5538 


SAUlc0032_orf_8p 
SAUlc0032_orfJ$p 


12259 
12222 


S1M10000047G08 


3554 


Q AT T1 A1 AOft 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000047G09 


3555 


Q AT T1 008 in 
OAU 1 UUo 1 U 


5333 


SAUlc0037_orfJlp 


12343 


S1M10000047G10 


3556 


CAT 71 AO/TA7 


5712 


SAUlc004I_orf_51p 


12472 


S1M10000047H03 


3557 


<JATTOfll<'7l 
oAUZU ID / 1 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000047H04 


3558 




5611 


SAUlc0045_orf_168p 


12665 


S1M10000047H05 


3559 




5676 


SAUIc0045_orf_20p 


12674 


S1M10000047H06 


3S60 


Q A T T1 a^ai t> 
oAU IU3U36 


5757 


#N/A 


#N/A 


S1M10000047H07 


3561 


cat TO a a a a<c 


5770 


SAU2c0157_orfllp 


12723 


S1M10000047H08 


3S67 


<2 A T Tl ai nno 


5538 


SAU3c0032_prfJ8p 


12222 


S 1 M 1 0000047H09 


3S63 


C A TTt A^f^O 


5701 


SAUlc0039_orf_6lp 


12411 


S1M10000047HII 


3564 


OA THAI ni o 


5370 


SAUlc0043_orf_7p 


12552 


S1M1 0000048 A02 


3S65 


CAT TOA1 C1 1 


5824 


~SAU2c0447_orf_17p 


12997 


S1M10000048A03 


3 566 
J J DO 


Q AT T1 Ano//: 


5344 


SAUlc0044_orf_l00p 


12553 


SI Ml 0000048 A04 


3567 


c a r rt aiao o 


5757 


#N/A 


#N/A 


S1M1 0000048 A05 


356R 


C ATTTAlOiJO 

oAUlUlooo 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000048A06 


JJ07 


C ATM nni 

OAU1UU157 


5237 


SAUlc0040_orf81p 


12444 


S1M10000048A07 


3570 


QATTini 1 
oAU 1UI 1 Do 


5386 


SAUlc0036_prf_l2p 


12311 


S1M10000048A09 


3571 


C AT 11 ftftl ^« 


5238 


SAU1 c0040_orf_80p 


12443 


S1M10000048A10 


3572 


<s ATT9A1 
o/\LJZUlD / 1 


5824 


~SAU2c0447_orf_17p 


12997 


SIM10000048A11 


3573 


AT T1 Ol SOT 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000048A12 


3574 


9 AT T1 01071 


5411 


SAUlc0037_prf_90p 


12366 


S1M10000048B02 


3575 


^ AT T10060Q 


5297 


SAUlc0034_orf_69p 


12293 


S1M1000004SB05 


3576 


^ATTI 01 098 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000048B08 


3577 


5 AT T1 094^1 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000048B10 


3578 ; 


3ATTT001 

I \J\J 1 _)0 


5238 J 


3AU1 c0040_orf_80p 


12443 


S1M10000048B11 


3579 J 


2AU1O3038 


5757 


#N/A 


#N/A 


S1M10000048B12 


3580 < 


bAU700°T6 


D/97 : 


5 AU2c03 73_orf_4p 


12838 


S1M10000048B12 


3580 < 


3AU301670 




5 AU3c 1 478_orf w 2p 


13140 


S1M10000048C01 


3581 5 


5AU10107R 1 


->J /U i 


5 AU 1 c0043__orf^7p 


12552 


S1MI0000048C02 


3582 5 


JAU301465 




)AU3cl429_orf_4p 


13121 


SIM10000048C03 


3583 S 


JAT J 107700 


561 1 S 


JAUlc0045_orf_168p 


12665 


SIM10000048C05 


3584 5 


JAT J300QQR 


5851 $ 


>AU3cl253_orf_3p 


13077 


S1M10000048C06 


3585 S 


►AU 100684 


5306 S 


AUlc0044 orf 68p 


17637 


S1M10000048C06 


3585 S 


AU 100685 


5307 S 


AUlc0044_orf_69p 


12633 


S1M10000048C07 " 


3586 S 


AU 3 02452 


5676 S 


AUlc0045_orf20p 


12674 


S1M10000048C08 


3587 S 


AU101632 


5499 S 


AUlc0039_orf_3p 


12407 


S1M10000048C09 


3588 S 


AU101907 


5574 S 


AUlc0040_orf_79p 


12442 


SIM10000048C11 


3589 S 


AU101815 


5552 S 


AUlc0032_orf_33p 


12238 
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vlUIIC 1 1 <t ■ 1 1 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
\|jruLt?in ) 


Genemarked gene 


full length 
ORF 


m i oonn A/i onno 


3590 


SAU100123 


5230 




Protein Seq 
ID 


9 1 M t oooaa/i e nno 
^ 1 AA 1 oonnn/i £ n ao 


3590 


SAU1 02001 


5586 


SAUlc0043__orfj89p 
SAUlc0040_orf_I02p 


12526 
12424 


O 11VI 1 UUUUU^foUU^i 

^ 1 a a 1 onAAA/i ©fiao 


3590 


SAU103159 


5762 


SAU 1 c0045_orf_204p 


12670 


o i m i uouuU4o jJUz 

^ 1 K/f 1 AAAAA/1 OTvAO 


3590 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


o IMlUUUU04oD0o 
^ 1 AA i oonrin/f enAo 


3591 


SAU300572 


5873 


SAU3cl019_orf_lp 


13051 


o Aivi i uuuuuHoiJuy 


3592 


SAU100141 


5236 


SAUlc0032__orf_8p 


12259 


O J ivi J UUUUU40JJ J U 
Q 1 IV A 1 AHArtA/l on * 


3593 


SAU302950 


5914 


SAU3cl512_orf_l2p 


13160 


o 1 M 1 OU00048D 1 2 
Q 1 a a i nnnr\A/i onn 


3594 


SAU1 02599 


5706 


SAUlc0041_orf_45p 


12466 


O 1 IVI I UUUUU4o D J 2 

Q 1 A A 1 rtflHAA/JODAO 


3594 


SAU103191 


5765 


SAUlc0041_orf_44p 


12465 


olMI UUU0U4oE02 

Q 1 \ Al AAAAA/1 OT«ni 


3595 


SAU101028 


5370 


SAUlc0043__orf_7p 


12552 


o I Ml OOOUO48E03 

Q 1 A A 1 AAAAAvl orA /< 


3596 


SAU102200 


5611 


SAUlc0045_orf_168p 


12665 


oJMl U000048E04 

C 1 X A 1 AAAAA/I ornr 


3597 


SAU101545 


5474 


SAUlc0037_orf_I32p 


12348 


olMl U000048E06 

C 1 A A 1 ADAAA A or*>r\'-i 


3598 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


olMl 0000048E07 

Q 1 X /f 1 f\f\f\f\f\A} OPAO 


3599 


SAU100959 


5359 


SAU 1 c0042_orf_ 1 02p 


12485 


o 1M 1000004 8E08 

c 1 x if i f\c\f\f\r\ j|opi a 1 


3600 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


O1M10000048E10 

Oil A i f\f\t\f\/\ A r» r-i,r\/-» 


3601 


SAU302950 


5914 


SAU3cl512_orf_I2p 


13160 


o IM10000048F02 

OH yf"l r\f\r\r\f\ a r»T-»/\^ 


3602 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


MMI0000048F07 


3603 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


O1MI0000048F08 


3604 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


o I M 1 0000048F09 


3605 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


S1M10000048F1 1 


3606 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


olM10000048Fl 1 

O 1 \ / 1 AAAA /"N A nn ■* /\ 


3606 


SAU301148 


5888 


#N/A 


#N/A 


o 1 M 1 0000048F 1 2 

Q 1 \ A t AAA /in yl ar-irxsy 


3607 


SAU103038 


5757 


#N/A 


#N/A 


olMl 0000048G02 


360S 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


olMl 0000048G03 

Q 1 > /] A A A A/1 A or~\/\ a 


3609 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


olMl 0000048G04 

C 1 IV A 1 AAAnr»>l oonr 


3610 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 


olMl U000048G05 

Q 1 \A 1 AAAAA/1 oom 


3611 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


OlMl UUUUU45G07 
Q 1 A A 1 AAAAAH 0/~»r\T 


3612 


SAU 102006 


5589 


SAU1 c0040_orf_107p 


12427 


o 1M1 0000048G07 

Q 1 \A1 AAAAA/1 O/^ 1 m 


3612 


SAU102007 


5590 


SAUlc0040_orfJ08p 


12428 


olMl UU00048G 1 0 

Q 1 \A 1 AAAAA/1 1 i 


3613 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


olMl UUuUU4oG 1 1 
^1 1 AAf AAAAA/1 oun i 


3614 


SAU200006 


5770 


SAU2c0157_orf_Ip 


12723 1 


OlMl vUUUU4oriO 1 


3615 


SAU 100608 


5297 


SAUlc0034_orf_69p 


12293 


OlMl 0000048 H02 

*S 1 AA 1 AAAAA/f Qtjri'J 


3616 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


o l IVI l UUOOO4iSH03 
1 AA 1 OOOOAAftUA/i 


3617 


SAU101815 


5552 J 


SAUlc0032_orf_33p 


12238 


o llvii UUUUU4ohlU4 

l Tvyf i nnnnfi/ifitJA^ 


3618 . 


SAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


O llVii UUUUU^f OilUD 

S i Mi oooonABt-ifw 


3619 J 


3AU100157 


5237 i 


SAUlc0040_orf_8Ip 


12444 


o iivii ukyuuu'toriu / 


3620 f 


SAU 1001 57 


5237 < 


5AUlc0040_orf_81p 


12444 


S I M 1 000004&T4O5? 


3621 I 


SAU 1001 41 


5236 < 


iAUlc0032_orf_8p 


12259 




3622 i 


SAU 100 157 


5237 < 


5AUlc0040_orfL81p 


12444 


S1MI 0000O4RH1O 
S 1 Ml 000OOA2U 1 1 


3623 J 


SAU101791 


5532 5 


>AUlc0032_orf_12p 


12216 


o iivii vyuuy U4on 1 1 


3624 £ 


>AU101271 


5411 S 


JAUlc0037_orf_90p 


12366 


K I Ml 00000^7n t n 


1077 I 


iCO 100078 


10023 


#N/A 


#N/A 


K1M10000002F02 


1054 I 


ICO 100252 


10052 


fflN/A 


#N/A 


K1M10000007F01 


1057 E 


:CO100397 


10064 


#N/A 


#N/A 


K1M10000007F01 


1057 E 


:CO100398 


10065 


#N/A 


#N/A 


K1M10000004F06 


1056 JE 


:C01 00990 


10120 


#N/A 


#N/A 


K 1 Ml 00000 19D06 


1064 E 


.CO100990 


10120 


#N/A 


#N/A 


KIM10000030C07 


1070 E 


CO102108 


10214 


#N/A 


#N/A 
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SeqH 


J PathoSeq Locus 
> 
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(protein) 
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full length 

ORF 
Protein Seq 

n> 


KIMI0000044G05 


1086 


ECOl 02262 


10228 


#N/A 




K1M10000036G08 
KJM10000033E01 


1076 
1075 


~ ECO 102447 


10247 
10258 


#N/A 


j #N/A 


K1M10000043D05 
K1M10000045D10 


1 WO 1 

1088 


JE^U I UZOZU 
ea-LJ 1 UzozU 


10266 
10266 


#N/A 
#N/A 


| #N/A 

| m/A 


K1M10000003C01 
1CIM10000030E07 


1 0SS 

1 uJJ 


PfT^ 1 A "2 1 m 

"KfT^I A/1 1 OA 

E>y-s\Jl\jQ-\Z\j 


10315 
10462 


#N/A 
#N/A 


j #N/A 
j #N/A 


K1M10000045A07 


1 OR7 


JbCvJ 1 U4268 


10475 


#N/A 
#N/A 


J #N/A 
J #N/A 


S4M1 0000020F05 


1791 


Jbl^LJ 1 UU449 


#N/A 


#N/A 


j m/A 


S4M10000026D04 


J / 4Z 


HOU 1 Uuo76 


#N/A 


#N/A 


j #N/A 


S4M 1 00000 1 4D07 


17A£ 
J /UO 


JbCUluu757 


#N/A 


#N/A 


j m/A 


S4MI0000015B1! 


J /Uo 


liCO 1 U0757 


#N/A 


#N/A 


j #N/A 


S4M1 000001 6A02 


171 A 
J / 1U 


fc,C(Jl00757 


#N/A 


#N/A 


J #N/A 


S4M1 000002? F 1 9 


j /ZD 


ECO 100757 


#N/A 


L #N/A 


j m/A 


S4M10000026E12 


1HAA 

3 /44 


ECO 100757 


#N/A 


#N/A 


j #N/A 


S4M1 000001 SF03 


d /o4 


ECO 100757 


#N/A 


#N/A 


[ #N/A 


S4M1 000OOOKH1 0 


5W5 


ECO 100758 


10101 


#N/A 


J #N/A 


S4M 1 00000 1 4R0S 


i nriA 


ECO100758 


10101 


#N/A 


) #N/A 


S4M 1 00000 1 4F>07 
S4M 1000001 SR1 1 


3706 


ECO 100758 


10101 


#N/A 


#N/A 


i-> rivi 1 UUUUU I JD1 1 

S4M 1 00000 1 SF0Q 


mno 
37Uo 


ECO 100758 


10101 


#N/A 


#N/A 


S4M 1000001 6 A 09 


-5 /uy 


ECOl 00758 


10101 


#N/A 


#N/A 




37IU 


ECO 100758 


10101 


#N/A 


#N/A 


S4M10000099F19 


3 /25 


ECO 100758 


10101 


#N/A 


m/A 


S4M1000009QR19 


m ah 


ECO 100758 


10101 


#N/A | 


m/A 


S4M 1000009 00 10 


1 700 

J /ZZ 


ECO 100796 


10105 


#N/A "j 


m/A 


S4M1 000009 3F01 


o /zo 


ECO101916 


#N/A 


#N/A j 


m/A 


S4M 1 00000 1 4H02 


mem 


rsCO 11)2028 


#N/A 


#N/A f 


m/A 


S4M 1 00000 1 2B06 


itaa 

j /uu 


ECU1U2066 


#N/A 


#N/A j 


m/A 


S4M1 000003 5D01 


m&.n 
j /oZ 


liCU 102066 


#N/A 


#N/A j 


m/A 


S4M 1 0000024C06 


5 f JU 


ECO 102 189 


10224 


#N/A j 


m/A 


S4M 1 0000006C05 


a/con 


t,OUlU2282 


#N/A 


#N/A j" 


m/A 


S4M1 000003 7H09 


17*70 
D / /Z 


bCU 1 U2296 


#N/A 


#N/A f 


m/A 


S4M10000030G11 


17S1 


bUU!U2302 


#N/A 


#N/A 


m/A 


S4M10000026C10 


1741 
J/'tl 


bLAJiUZ4io 


10245 


#N/A 


m/A 


S41V1 1 0000026E06 


17/11 1 


bu(J 1 Uz4 1 6 


10245 


#N/A 


m/A 


S4M10000036F07 


376K i 


-/V^VJ 1 UZ4 1 0 


10245 


#N/A 


m/A 


S4M10000034A02 


37S6 1 


1 UZDZO 


#N/A 


#N/A 


m/A 


S4M10000006F08 




-r^Vj i UZD4 1 


10259 


#N/A 


m/A 


S4M10000002G08 




?f01 0971A 


#N/A 


#N/A 


m/A 


S4M10000026C10 


3741 P 


70010952^ 
iv^^JiUZo / U 


#N/A 


m/A 


m/A 


S4M10000026E06 


3743 F 


''f~ , ni09C'7A 


#N/A 


m/A 


m/A 


S4M10000036F07 


3768 F 

o /OO t 


^v^VJlUZo /U 


#N/A 


m/A 


m/A 


S4M10000034H05 


3759 E 


:C0 102900 


#N/A 




#N/A j 


S4M10000006A08 


3688 E 


-CO 102944 


#N/A 


m/A 


#N/A 


S4M10000014D04 


3705 E 


CO 102986 


10301 


m/A 


#N/A 


S4M10000022D12 


3724 E 


CO 103238 


10354 


m/A 


#N/A 


S4M10000033F08 


3753 E 


CO103238 


10354 


m/A 


#N/A 


S4M10000033G09 


3755 E 


CO 103238 


10354 


m/A 


#N/A 
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Clone name 


Clone 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
protein oeq 
ID 


S4M 10000001 CO 1 


3680 


ECO 103265 


10365 


#N/A 


#N/A 


S4M10000024B02 


3729 


ECO! 03280 


#N/A 


#N/A 


#N/A 


S4M10000020A04 


3720 


ECO 103461 


#N/A 


#N/A 


#N/A 


S4M10000002B06 


3681 


ECO 103 666 


#N/A 


#N/A 


#N/A 


S4M10000019H06 


3719 


ECO 103738 


#N/A 


#N/A 


#N/A 


S4M10000024H02 


3736 


ECO103738 


#N/A 


#N/A 


#N/A 


S4M10000030F07 


3750 


ECO103738 


#N/A 


#N/A 


#N/A 


S4M10000034H09 


3760 


ECOl 03738 


#N/A 


#N/A 


#N/A 


S4M10000032B12 


3752 


ECO103935 


#N/A 


#N/A 


#N/A 


S4M10000002B09 


3682 


ECO 103936 


#N/A 


#N/A 


#N/A 


S4M10000037A10 


3770 


ECO103951 


#N/A 


#N/A 


#N/A 


S4M100000I8D09 


3711 


ECO 104080 


#N/A 


#N/A 


#N/A 


S4M1 000003 5F09 


3766 


EFA101301 


#N/A 


EFAlc0040_orf_173p 


#N/A 


S4M10000035F09 


3766 


EFA102170 


#N/A 


EFAlc0040_orf_121p 


#N/A 


S4M10000001C01 


3680 


EFA103268 


' #N/A 


EFAlc0010_orf_lp 


10479 


S4M10000036F07 


3768 


HPY200334 


#N/A 


#N/A 


#N/A 


S4M10000001C01 


3680 


HPY201116 


11570 


#N/A 


#N/A 


S4M10000037A10 


3770 


KPN1 00467 


#N/A 


KPNlc0583_orf_2p 


#N/A 


S4M10000030G11 


3751 


KPN101078 


#N/A 


KPNlcll90„orfJp 


#N/A 


S4M10000024B02 


3729 


KPN101160 


#N/A 


KPNlcl224_orf_Ip 


#N/A 


S4M10000032B12 


3752 


KPN101846 


#N/A 


KPNlcl681_orf_2p 


#N/A 


S4M10000006C05 


3689 


KPN1 02011 


#N/A 


KPNlcl862_orf_4p 


#N/A 


S4M10000035B01 


3761 


KPN102014 


#N/A 


KPNlcl786_prf_lp 


11654 


S4M10000012B06 


3700 


KPN102524 


#N/A 


#N/A 


#N/A 


S4M10000035D01 


3762 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M10000002G04 


3683 


KPN 102558 


#N/A 


KPNlcl982_orf_3p 


#N/A 


S4M10000002G08 


3684 


KPN102558 


#N/A 


KPNlcl982_orf_3p 


#N/A 


S4M10000008H10 


3693 


KPN 103640 


#N/A 


KPNlc2761„orf_lp 


#N/A 


S4M1 000001 4B05 


3704 


KPN1 03640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000014D07 


3706 


KPN1 03640 


#N/A 


KPNlc2761_orf_lp 


. #N/A 


S4M 1 00000 15B 11 


3708 


KPN 103640 


#N/A 


KPNlc2761_orfJp 


#N/A 


S4M1 00000 15B09 


3709 


KPN1 03640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M1 000001 6A02 


3710 


KPN103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000022E12 


3725 


KPN 103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000026E12 


3744 


KPN 103640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000035E03 


3764 


KPN1 03640 


#N/A 


KPNlc2761_orf_lp 


#N/A 


S4M10000008H10 


3693 


KPN103641 


#N/A 


KPNlc2761_orf2p 


11705 


S4M10000014B05 


3704 


KPN 103641 


#N/A 


KPNlc2761_orf2p 


11705 


S4MI0000014D07 


3706 


KPN 103641 


#N/A 


KPNlc2761_orf2p 


11705 


S4M 1 00000 15B 11 


3708 


KPN103641 


#N/A 


KPNlc2761_prf_2p 


11705 


S4M1 00000 15E09 


3709 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M 1000001 6 A02 


3710 


KPN103641 


#N/A 


KPNlc2761_orf2p 


11705 


S4M10000022E12 


3725 


KPN 103641 


#N/A 


KPNlc2761_orf2p | 


11705 


S4M10000029B12 


3747 


KPN1 03641 


#N/A 


KPNlc2761_orf2p 


11705 


S4M10000035E03 


3764 • 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M10000026C10 


3741 ] 


FCPN103871 


#N/A ] 


KPNlc2844_orf_2p 


#N/A 


S4M10000026E06 


3743 ] 


KPN103871 


#N/A ] 


KPNlc2844_orf_2p 


#N/A 


S4M1O00U036FO7 j 3768 ] 


KPN103871 


#N/A ] 


KPNlc2844_orf_2p 


#N/A 
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ICIone name 



S4M10000019H06 



S4M10000024H02 



S4M10000030F07 
S4M10000034H09 



S4M10000035F02 



S4M10000002B06 
S4M10000018D09 



Clone 
SeqID 



3719 



PathoSeq Locus 



Gene SeqED 
(protein) 



KPN104321 



3736 



3750 



3760 



3765 



3681 



S4M10000024C06 



js4M10000009A05 
[S4M10000010D04 
p4M10000011E08 
S4M10000020A04 



3711 



3730 



3694 



S4M10000005G05 



S4M10000006F08 



p*M10000007G01 
S4M10000008C08 



S4M1 00000 18E10 



S4M10000018F10 



S4M1 00000 19G04 



3696 



3699 



3720 



3685 



3690 



3691 



KPN10432I 



KPN104321 



KPN10432I 



KPN104321 



KPN 104608 



KPN 105957 



KPN 106468 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



KPN106681 



KPN1 06681 



KPN 106681 



KPN106813 



KPN106840 



KPN 106840 



3692 



3712 



3713 



|S4M10000001C01 



I S4M 10000001 CO 1 



S4M10000001C01 



| S4M1 0000001 CO 1 



[S4M 1Q000019H06 
S4M10000024H02 



S4M10000030F07 



S4M10000034H09 



S4M10000035F02 



S4M10000026C10 



S4M10000026E06 



S4MI0000036F07 



S4M10000026D04 



IS4M10000034H05 



S4M10000027E02 



S4M10000025E02 



|S4M10000034A02 
S4M10000034D06 



(S4M100000I4D04 



1S4M1 00000 13H02 
S4M10000006A08 



S4M10000036D07 



S4M10000018D09 
S4MI0000014H02 
S4M10000024G04 
S4M10000025H07 
S4M10000029D12 



IS4M10000037A10 



S4M10000035F09 



3717 



3680 



3680 



3680 



3680 



3719 



3736 



3750 



3760 



3765 



3741 



3743 
"3768" 



3742 



3759 



3746 



3738 



3756 



3758 



3705 



3703 



3688 
3767" 



3711 



3707 



3734 



3740 



3748 
3770" 



3766 



KPN106840 



KPN 106840 



KPN 106840 



KPN106840 



KPN1 06840 



SAU101756 



SAU200931 



SPN102008 



SPN202419 



STY000068 



STY000068 



STY000068 



STY000068 



STY000068 



STY000225 



STY000225 



STY000225 



STY000244 



STY000244 



STY000409 



STY000498 



STY000498 



STY000625 



STY000737 



STY000753 



STY000817 



STY000817 



STY000848 



STY000968 



STY000986 



STY000986 



STY000986 



STY001009 



PY00I185 



#N/A 



Genemarked gene 



KPNlc3011_orf_lp 



KPNlc301 l__orf_lp 



KPNlc301 l_orf_lp 



KPNlc3011_orfJp 



KPNlc3011_orf_lp 



KPNlc3070_orf_3p" 



KPNlc3587__orf_lp 



#N/A 



#N/A 



#n/a 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



m/A 



#N/A 



#N/A 



KPNlcll86_orf_lp 



#N/A 



#N/A 



#N/A 



KPNlc2010_orf_lp 



KPNlc2087_orf_lp 



KPNlc2087_orf_lp 



KPNlc2087_orf_lp 



KPNlc2087_orf_lp 



KPNlc2087_prf_lp 



lKPNlc2087_orf_lp 



KPNlc2087_orf_lp 



SAU 1 c0040_orf82p 



SAU2c0151__prf_lp 
SPNlc0007_orf_92p 



SPN2c0592__orf_lp 



STYc00048_orf_26p 



STYc00048_orf26p 



STYc00048__orf_26p 



STYc00048_prf_26p 



STYc00048_orfJ26p 



STYc00041_orf_40p 



STYc00041_orf_40p 



STYc00041_orf40p 



STYc00041_orf_Up 



STYc00041_prfJlp 



STYc00053_orf_110p 



STYc00072_orf_46p 



STYc00072_orf_46p 



STYc00062_orf_63p 



ST Yc00054_orf_l 08p 



STYc00054_orf_91p 



STYc00054_orf_145p 



Yc00054_orf_145p 



STYc00101_orf_23p 



STYc00086_orf_86p 



#N/A 



#N/A 



#N/A 



STYc00080_orf_144p 



STYc00098_orf_2p 



full length 

ORF 
Protein Seq 
ID 



"1£n7a~ 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



11638 



"#nZa~ 



#N/A 



#N/A 



m/A 



11664 



11664 



11664 



11664 



11664 



11664 



11664 
T2445~ 



12722 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



13740 



13740 



13740 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



13784 



13759 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 



#N/A 
#N/A 



#N/A 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
a i uLcin oeo 
ID 


S4M10000026D04 


3742 


STY001220 


#N/A 


STYc00123_orfJ7p 


• #N/A 


S4M10000022H06 


3727 


STY001285 


#N/A 


#N/A 


#N/A 


S4M10000030D03 


3749 


STY001285 


#N/A 


#N/A 


#N/A 


S4M10000037E10 


3771 


STY001363 


#N/A 


STYc00034_orf_126p 


#N/A 


S4M10000002B06 


3681 


STY001380 


#N/A 


STYc00U9_orf_3p 


#N/A 


S4M10000011D08 


3698 


STY001534 


#N/A 


#N/A 


#N/A 


S4M10000024C11 


3731 


STY001582 


#N/A 


#N/A 


#N/A 4 


S4M10000025A11 


3737 


STY001582 


#N/A 


#N/A 


#N/A 


S4M10000035F09 


3766 


STY001619 


#N/A 


#N/A 


#N/A 


S4M10000022D12 


3724 


STY001777 


#N/A 


STYc00187_orf_4p 


13970 


S4M10000033F08 


3753 


STY001777 


#N/A 


STYc00187_orf_4p 


13970 


S4M10000033G09 


3755 


STY001777 


#N/A 


STYcOO 187_orf_4p 


13970 


S4M10000001C01 


3680 


STY001790 


#N/A 


STYc00187_orf_14p 


13967 


S4MI0000026C10 


3741 


STY001853 


#N/A 


STYcOO 180_orf_22p 


#N/A 


S4M10000026E06 


3743 


STY001853 


#N/A 


STYc00180_orf_22p 


#N/A 


S4M10000036F07 


3768 


STY001853 


#N/A 


STYcOO 180_orf_22p 


#N/A 


S4M10000020A04 


3720 


STY002064 


#N/A 


STYc00074_orf_l 63p 


#N/A 


S4M10000020A04 


3720 


STY002066 


#N/A 


#N/A 


#N/A 


S4M10000024B02 


3729 


STY002145 


#N/A 


STYc00074_orf_17p 


#N/A 


S4M10000010B05 


3695 


STY002525 


#N/A 


STYc00ll4_orf_159p 


#N/A 


S4M10000012B12 


3701 


STY002525 


#N/A 


STYcOO 114_orf_159p 


#N/A 


S4M10000022D04 


3723. 


STY002525 


#N/A 


STYc00114_orf_159p 


#N/A 


S4M10000022G07 


3726 


STY002525 


#N/A 


STYcOO 1 1 4_orf_l 59p 


#N/A 


S4M10000024G01 


3733 


STY002525 


#N/A 


STYc00114_orf_159p 


#N/A 


S4M10000024G09 


3735 


STY002525 


#N/A 


STYcOO 114_orf_159p 


#N/A 


S4M10000025E05 


3739 


STY002525 


#N/A 


STYc00114_orf_l59p 


#N/A 


S4M10000027C10 


3745 


STY002525 


#N/A 


STYc00114_prfJ59p 


#N/A 


S4M10000034A09 


3757 


STY002525 


#N/A 


STYc00114_orf_159p 


#N/A 


S4M10000037H09 


3772 


STY002590 


#N/A 


STYc00114_prf_104p 


#N/A 


S4M10000002G04 


3683 


STY002623 


#N/A 


STYc00114_orf_90p 


#N/A 


S4M10000002G08 


3684 


STY002623 


#N/A 


STYc00114_orf_90p 


#N/A 


S4M10000033G05 


3754 


STY002638 


#N/A 


STYc00114_orf_J5p 


13870 


S4M10000006A06 


3687 


STY002672 


#N/A 


STYcOO 114_orf_136p 


#N/A 


S4M10000010H04 


3697 


STY00271 1 


#N/A 


STYc00223_orfJp 


#N/A 


S4MWOQ0005H02 


3686 


STY002738 


#N/A 


STYc00223_orfJ7p 


#N/A 


S4M10000012B06 


3700 


STY002826 


#N/A 


STYcOO 152_orf_12p 


#N/A 


S4M1OO00035DO1 


3762 


STY002826 


#N/A 


STYc00152_orf_12p 


#N/A 


S4M1 000001 8G03 


3714 


STY002889 


#N/A 


#N/A- 


#N/A 


S4M10000018H04 


3715 


STY002889 


#N/A 


#N/A 


#N/A 


S4M1 00000 19F05 


3716 


STY002889 


#N/A 


#N/A 


#N/A 


S4M1 00000 19G05 


3718 


STY002889 


#N/A 


#N/A 


#N/A 


S4M10000037E10 


3771 


STY002959 


#N/A 


STYc00215_orf_llp 


14011 






CTVHATnoo 

£>1 YUUiUoz 


#N/A 


STYc00238_orfJ2p 


#N/A 


S4M10000032B12 


3752 , 


STY003084 


#N/A 


3TYc00238_orf_13p 


#N/A 


S4M10000024C06 


3730 i 


3TY003375 


#N/A 


STYcOO 1 83__orf_19p 


13957 


S4M10000012D02 


3702 : 


3TY003377 


#N/A 


#N/A 


#N/A 


S4M10000030G11 


3751 J 


STY003384 


#N/A ! 


3T^c00 183_orf_130p 


#N/A 


S4M10000006F08 


3690 ! 


3TY003460 


#N/A : 


3TYc00339_orf_20p 


14087 
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[Clone name 






|S4M1U000024F08 

(S4M10000020G10 

JS4M10000008H10 

jS4M10000014B05 

JS4M10000015E09 

(S4M10000016A02 

|S4M10000022E12 

|S4MI0000029B12 

(S4M10000035E03 

(S4M10000008H10 

[S4M100000I4B05 

(S4M10000014D07 

(S4M10000015B11 

JS4M10000015E09 


Clone 
SeqID 

3732 
3722 
3693 
3704 
3709 
3710 
3725 
3747 

3764 

3693 

3704 

3706 

3708 

3709 


JrathoSeq Locus 

STY003664 

STY004048 

STY004152 

STY004152 

STY004152 
STY004152 
STY004152 
STY004I52 
STY004152 
STY004154 
STY004154 
STY004154 
STY004154 
STY004154 


Gene SeqID 
(protein) 

#N/A 

#N/A 

#N/A 

#N/A 

#N/A 

#N/A 

m/A 

#N/A 

#N/A 

#N/A 
1 #N/A 

#N/A 

#N/A 

m/A 


Genemarked gene 

m/A 

STYc00207_orfJ61p 

STYc00207_orf_194p 

STYc00207_orf_l94p 

STYc00207_orf_194p 

STYc00207_orf_I94p 

STYc00207_orf_194p 

STYc00207 orf 194p 

STYc00207_orf_I94p 

STYc00207_orf_195p 

STYc00207_prf_195p 

STYc00207_orf_195p 

STYc00207_orf_195p 

STYc00207_orfJ95p 


full length 

ORF 
Protein Seq 
ID 

' m/A " 

13999 

14003 

14003 

14003 

14003 " 

14003 

14003 

14003 

m/A ' 

m/A 

m/A 

m/A 

m/A 


(S4M10000016A02 

JS4M10000022E12 

[S4M10000026E12 

[S4M10000035E03 

|S4M10000005G05 

Js4M10000007G01 ~~ ' 

|S4MI0000008C08 

[S4M10000018EI0 

(S4M10000018F10 

(S4M100000I9G04 

|s4M10000037A04 

(K1MI0000007F01 

(KTM10000007F01 
(K1M10000007F01 
[K1M10000003C01 
(K1M10000023E09 
|K1M10000023E10 


3710 

3725 

3744 

3764 

3685 

3691 

3692 

3712 

3713 

3717 

3769 

1057 

1057 

1057 ! 

1057 5 

1055 i 

1068 < 

1069 5 


STY004154 

STY004154 

STY004154 

STY004154 

STY004239 

STY004239 

STY004239 

STY004239 

STY004239 

STY004239 

STY005016 

SAU 100968 

SAU201145 

SPN101971 

SPN201024 

>TY000773 

>TY000886 

JTY000886 


#N/A 

#N/A 

#N/A 

#N/A 

m/A 

m/A 

m/A 

#N/A 

#N/A 

m/A 

#N/A 

#N/A ; 
#N/A < 
#N/A < 
#N/A 5 
#N/A 
#N/A 


STYc00207_orfJ95p 
STYc00207_orf_195p 
STYc00207_orf_195p 
STYc00207_orf_195p 
#N/A 
#N/A 
#N/A 
#N/A 
m/A 
m/A 
#N/A 
3AU 1 c0044_orf 90p 
SAU2c0405_orf7p 
>PNlc0009_orf_54p 
>PN2c0417_orf_4p 
iTYc00054_orf_16p 
m/A 
#N/A 


• m/A " 
m/A 

#N/A 
#N/A 
#N/A 
#N/A 
#N/A 
#N/A 

m/A 
m/A 
m/A 

12643 
12884 
#N/A 

m/A 

13764 
#N/A 


(K1M10000007F01 
K 1 M 1 0000007F0 1 
|k1M1O000036GO8 


1057 5 
1057 S 
1076 S 


TY001433 
TY001867 


#N/A " S 
#N/A S 
#N/A S 


TYc00148_orfJlp 
TYc00148_prf_12p 
TYc00180_orf_50p 


#N/A 
13915 
13916 " 
13948 


[KTM10000030C07 


1070 S 


TY002768 


#N/A 


#N/A 


#N/A 


K1M10000037D10 


1077 S 


TY002995 


#N/A S 


l'Yc00215_prfj57p 


14018 


K1M10000044G05 


1086 S 


1Y003357 


#N/A j STYcOO 1 83_orf_9 lp 


13963 
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EFA101257 



EFA101258 



EFA101322 
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EFA101340 
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3881 
3882 



3883 



4933 
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4935 



4936 



4937 



3SS4 



3885 



3886 



3887 
3888" 



3889 



3890 



3891 



3892 



4938 



4939 



4940 



4941 



4942 



4943 



4944 



4945 



4946 



3893 



3894 



3895 



3896 



3897 



3898 



3899 
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4947 
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T7T? A 1 A1 C70 
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4968 
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3914 


4969 


EFA 10 1924 


3915 


4970 
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3916 


4971 


EFA101963 


3917 


4972 


EFA 102006 


3918 


4973 


EFA 102022 


3919 


4974 


EFA 102023 


3920 


4975 


EFA 102051 \ 


3921 


4976 


EFA 102091 


3922 


4977 


EFA102110 


3923 


4978 


EFA102183 


3924 


4979 


EFA102185 


3925 


4980 


EFA 102 186 


3926 


4981 


EFA 102201 


3927 


4982 


EFA 102205 


3928 


4983 


EFA 102253 


3929 


4984 


CCA 1 ATI OO 

EFA 102282 


3930 


4985 


br A 102326 
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4986 


bFA102338 


3932 
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bFA102350 
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3934 


4989 
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EFA102728 




5006 


EFA 102736 
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EFA 102764 
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EFA 102774 
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EFA 102780 




5010 


EFA 1027 8 8 
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3957 


5012 | 


EFA102813 


3958 


5013 ~j 


EFA102915 
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j 5014 


EFA 103 021 
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5015 


EFA 103033 


3961 


5016 J 
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3962 
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EFA 103039 
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5018 ~\ 


EFA 103069 
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5019 | 
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3968 


5023 j 


EFAT039Q5 
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3976 


5031 ] 


KPN1 004 S 9 


3977 


5032 | 


KPN100RS4 


3978 


5033 j 


KPN101099 


3979 


5034 j 


KPN101096 


3980 


5035 ~j 


KPN1 01799 


3981 


5036 ~] 


KPN101750 


3982 


5037 | 


KPN 102057 


3983 


5038 I 


KPN 10263 8 

X^-X XIX \rJLt\J J O 


3984 


5039 I 


KPN 103 889 


3985 


5040 j 


KPN104183 


3986 


5041 J 


KPN104281 


398 / 


5042 | 


KPN 104430 


3yotf 


5043 J 


KPN104538 


3y©y 


5044 | 


KPN104716 


OQOft 

3yyu 


5045 1 


KPN105722 


3yyi 


5046 j 


KPN105779 


QOQO 

3yy2 


5047 j 


KPN 106044 


3yy3 


5048 1 


KPN106659 


3994 


5049 1 


KPN106840 


3995 


5050 j 


KPN1 07626 


3996 


5051 | 


KPN1 07776 


3997 


5052 1 


PA0028 


3998 


5053 j 


PA0120 


3999 


5054 | 
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PA0129 


A(\f\(\ 


5055 


PA0141 


Af\f\ 7 
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PA0221 


t 4UUZ 
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PA0265 


4UU3 


5058 


PA0321 


Af\f\A 
4UU4 


5059 


PA0337 


4UU!> 


5060 


PA0353 


4UUt> 


5061 


PA0378 


A (\r\'~i 
4U07 


5062 


PA0401 


A(\c\o 
4UUo 


5063 ~~ 


PA0413 


4U09 


T 5064 ~ 


PA0414 


4010 


5065 


PA0419 


A(\"\ 1 

4UI 1 


5066 


PA0423 


4012 


5067 


PA0469 


4013 


5068 


PA0472 


4014 


5069 


PA 0^06 


4015 


5070 


PA0600 


4016 


5071 


PA 0649 


4017 


5072 


PAOn^O 


4018 


5073 


PA071 5 


4019 


5074 


PA 07££ 

A flu / O O 


4020 


5075 


PAORR? 


4021 


5076 


PA0Q34 


4022 


[ 5077 


PAOO^R 


4023 


5078 


PA 101 0 


4024 


5079 


PA 1072 


4025 


5080 


PA1115 


4026 


5081 


PA 1270 


4027 


5082 


PA1301 


A no o 

4028 


5083 


PA 1360 


4029 


5084 


PA 13 65 


4030 


5085 


PA1398 


4031 


5086 


PA 1462 


4032 


5087 


PA 1493 




5088 


PA 1547 


4UJ4 


5089 


PA1636 


AC\1 ^ 


5090 


PA 1684 


40Jo 


5091 


PA 1868 


Wj / 


5092 


PA 1876 




5093 


PA1918 


403Q 


5094 


PA 1986 




5095 


PA2009 




5096 


PA2083 


4049 
**U4Z 


5097 


PA2101 


4043 


5098 


PA2108 


4044 


5099 1 


PA2128 


4045 


5100 


PA2147 


4046 


5101 


PA2196 


4047 


5102 


PA2197 


4048 


5103 
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PA2222 
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5104 


PA2313 


j 4050 


5105 


FA2398 


| 4051 
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PA2424 


4052 


5107 


PA2461 


1 4053 


5108 


PA2470 


! 4054 


5109 


PA2488 


| 4055 


5110 


PA2494 


] 4056 


5111 


PA2584 


4057 


5112 


PA2594 


I 4058 


5113 


PA2634 


| 4059 


5114 


PA2641 


J 4060 


5115 


PA2671 


j 4061 


5116 


PA2680 


( 4062 


5117 


PA2684 


Y_ 4063 
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PA2726 


]_ 4064 


5119 


PA2742 
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5120 


PA3006 
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P 5121 


PA3011 


[ 4067 
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PA3013 
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PA3041 


F 4069 
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PA3048 
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5125 


PA3068 


4071 


5126 


PA3121 


4072 
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PA3153 


4073 
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PA3154 
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5129 


PA3160 


4075 


5130 


PA3279 
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5131 


PA3280 J 


4077 


5132 


PA3374 — J 


4078 


5133 


PA3479 1 


4079 
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PA3484 


4080 


5135 


PA3522 


4081 


5136 


P A3 643 i 
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5137 


PA3703 j 


4083 


5138 


PA3709 | 


4084 


5139 


PA3716 


4085 


5140 


PA3764 


4086 


5141 


r A3 845 


4087 


5142 


PA3866 


4088 


5143 


PA3876 


4089 


5144 


PA3877 j 


4090 


5145 


FA3931 1 


4091 
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PA3984 
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PA4024 


4093 


5148 


PA4027 


4094 


5149 


PA4037 
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5150 


PA4067 


4096 


5151 


PA4070 


4097 


5152 
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PA4246 
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PA4258 
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oAU 1 UU3Z o 


4206 


5261 


oAU 1O0J4 / 


4207 


5262 


C ATT1 AAI CC 

oAU 1U03D5 


4208 


5263 


oAU 100359 


4209 


5264 


OATT1 Am O 1 

oAUlUOiol 


4210 


5265 


OAT Tl Arto or* 

oAUl 00389 


4211 


5266 


C A Til Ar\o nA 

bAU 100390 


4212 


5267 


oAU 100401 


4213 


5268 


SAU100412 


4214 


5269 


O A T Tl AA 4 i /4 

bAU 100414 


4215 


5270 


O A I T1 An iCin 

bAU 100432 


4216 


5271 


SAU100433 


4217 


5272 


SAU 100436 


4218 


5273 


bAU 100443 


4219 


5274 


O A T Tl AA AAA 

bAU 100444 


4220 


5275 


O A TT1 AA^TT 

oAU 100475 


4221 


5276 


O A TTT AA/no 

oAU 100478 


4222 


5277 


o a T T i a/*\ /i on 
oAU I004b9 


4223 


5278 


C A T Tl AA Af\/C 

oAU 100496 


4224 


5279 


C ATT1 AA/IA'7 

oAU 100497 


4225 


5280 


Q A T TT AA< 1 A 

oAU I00D 14 


4226 | 


5281 


Q a TT1 fiA< 1 1 
oAU 10031 / 


4227 


5282 


C A T Tl AACO 1 

oAU lUODZl 


4228 


5283 


oAU I00DZZ 


4229 


5284 


Q ATT1 AA^O*7 
oAU 1 OODZ / 


4230 


5285 


C AT Tl AA^OC 


4231 


5286 


C AT TT AA<^0 


4232 


5287 


<s AT Tl AA^/IO T 


4233 


5288 




4234 


5289 


C AT TTAA^/17 


4235 


5290 


Q AT Tl 00.^7 


4236 


5291 


Q ATT1 AA^RO 


4237 


5292 


Q AT Tl AA^QA 


4238 


5293 


SAU 100595 


4239 




SAU100596 


4240 


5295 


SAU100601 


4241 


5296 


SAU1 00608 


4242 


5297 


SAU100610 


4243 


5298 


SAU100613 


4244 


5299 
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SAU 100734 


4260 
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SAU100736 

A T T "I /"\ i~v rnt --i 4"* 


4261 


5316 


SAU 100738 


4262 


5317 


oAU 100741 


4263 


5318 


SAU 100745 


4264 


5319 


SAU 100747 


4265 


5320 


SAU 100751 


4266 


5321 


SAU 100752 


4267 


5322 


SAU 100767 


4268 


5323 


SAU 100770 


4269 


5324 


SAU 100771 


4270 


5325 


SAU 100773 


4271 


5326 


SAU 100776 


4272 


5327 


SAU 100778 


4273 


5328 


SAU 100793 


4274 


5329 


C A T TI AATrtil 

oAU 1U0794 


4275 


5330 


C ATT1 AATHfi 
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5331 
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5332 


oAUlUOolO 
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5333 
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42S0 
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5336 
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5337 
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5368 
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4314 


5369 


Q A T Tl Al ftOO 


4315 


5370 


C ATT1A1 AO A 

oAU 1U1U34 


4316 


5371 




4317 


5372 


CAT rint CXIQ 


4318 


5373 


OAUIUIUOJ 


4319 


5374 


oAUIUlUO / 


4320 


5375 


Q ATT1 HI fY7H 


4321 


5376 


Q ATT1 HI Oft4 
OAU 1U1U04 


4322 


5377 


Q ATT101 0R5 


4323 


5378 


C ATT101 0R£ 


4324 
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C ATT101 OOO 
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5381 


SATT101 1 04 
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SATT101 1 
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4329 
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SAU101239 
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SAU101240 
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5403 


SAU101242 


A1AQ 


5404 


SAU1 01247 


HDDV 


5405 


SAU101262 
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5406 


SAU101265 
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5407 


SAU101266 


hddd 


5408 


SAU101267 


HDDH 


5409 


SAU1 01270 




5410 


SAU101271 


4j>D0 


5411 


SAU101275 


HDD 1 
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SAU101286 


HDDO 


5413 


SAU1 01^93 


4359 


5414 


SAU101300 


4360 


5415 


SAU101301 
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430 1 


5416 


SAU101302 
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4362 


5417 


SAU101310 


4363 


5418 


SAU101311 


4364 


5419 


SAU101320 


4365 


5420 


SAU1013^7 


4366 


5421 


SAU1 01339 


4367 


5422 


SAU101340 


A O /TO 

436o 


5423 


SAU101341 


4 Joy 


5424 


SAU101343 


hd /U 


5425 


SAU101344 


4 J /i 


5426 


SAU1 01346 


HD /Z 


5427 


SAU101347 


hd Id 


5428 


SAU101350 


All A 
HD /4 


5429 


SAU101351 


4j /-> 


5430 


SAU101360 H 


4 j /0 


5431 


SAU101365 


4177 
4 J / / 


5432 


SAU101366 


HD /O 


5433 


SAU1 01369 


4170 


5434 


SAU101371 




5435 


SAU101381 




5436 


SAU101382 


41 R9 

HD 0£ 


5437 


SAU101383 


41 SI 

HD OD 


5438 


SAU101385 


4184 

HDOH 


5439 


SAU101387 


41KS 


5440 


SAU101389 


4386 


5441 


SAU101398 


4387 


5442 


SAU101399 


4388 


5443 


SAU101400 


4389 


5444 


SAU1 01408 


4390 


5445 
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4404 
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oAU !U14o2 


4406 


5461 


oAU 101483 
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oAU I U 1456 
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4409 
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4410 
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4411 


5466 
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4412 


5467 


O ATT1 A1 AC\~7 

oAU101497 


4413 


5468 


C" A Til f\1 Cf\f\ 

SAU101509 


4414 


5469 


O A T T 1 A 1 -CO /T 

bAU101526 


4415 


5470 


O A T T 1 A i .con 

JSAU 10 1529 


4416 


5471 


C! A T T1 A1 C A 1 

OAU1U1D41 


4417 


5472 


O A T T1 A 1 -C AO 

oAU 1U154J 


4418 


5473 


Q A r T1 A 1 <A C 

^AU 1U104j 


4419 


5474 


oAU lui j4o 


4420 


5475 


oAU lUi j4y 


4421 


5476 


oAUlUlDM 


4422 


5477 


q atti m 
oAUlUl jj4 


4423 


5478 


O ATT1 A1 


4424 


5479 


Q ATTI m 


4425 


5480 


C ATTIOI ^£7 


A Ana 
4426 


5481 


c AT n Ol ^70 


a /in 
4427 


5482 


C ATTim ^71 


A AOQ 

4428 


5483 


9 ATT1 01 ^79 


442 > 


5484 


9ATJ101 573 


44 J U 


C A or 

54S5 


^ AT 11 01 *>1A 


443 1 


5486 


9ATT101 S7S 


A Am 
443/ 


5487 


^ATTIOI S76 


4433 


C A O O 

5488 


^ATTIOI SRfi 


4434 
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SAU101592 


4435 




SAU101599 


4436 


5491 


SAU101610 


4437 


5492 


SAU101612 


4438 
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SAU101614 


4439 
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SAU101616 


4440 


5495 
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SAU101685 


L 4457 
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SAU101724 


1 4459 
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pAU101726 


Q 4460 


5515 


SAU101727 


4461 


5516 ~ 


SAU101728 


4462 


5517 


SAU101736 


4463 


5518 


SAU101737 


4464 


5519 


SAU101744 


4465 


5520 


SAU101751 , 


4466 


5521 


SAU101752 j 


4467 


5522 


[SAU101754 j 


4468 


5523 


SAU101756 


4469 


5524 


SAU101771 


4470 


5525 


SAU101772 1 


4471 


5526 


[SAU101777 j 


4472 


5527 


SAU101781 ] 


4473 


5528 *~ 


(SAU101782 J 


4474 


5529 


[SAU101784 j 


4475 


5530 


SAU101790 j 


4476 


5531 


SAU101791 j 


4477 


5532 


SAU101792 j 


4478 


5533 


SAU101793 | 


4479 


5534 


SAU101794 1 


4480 


5535 


SAU101795 


4481 


5536 


SAU101797 | 


4482 


5537 


SAU101798 J 
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5538 
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5540 
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SATT101 R14 
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SATTIOIRI^ 
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4498 
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4499 


5554 


CJ-TTl. W 1 V 1 O J J 


4500 


5555 


CAT Tim RIO 


4501 


5556 


c ATTIfll RAO 


4502 


5557 




4503 


5558 




4504 


5559 




4505 


5560 


C ATTim RAO 


4506 


5561 


o/\U 1U1 o04 


4507 


5562 




4508 


5563 


Q at ti m 


4509 


5564 


Q A T T1 m o/:o 


4510 


5565 


CATT1fHQ/;o 


4511 


5566 


Q A T TI A1 


4512 


5567 


C AT T 1 m QQi 


4513 


5568 


C AT TI m QQO 


4514 


5569 


C A T ti ni con 


4515 


5570 


CAT T1 HI CQ1 


4516 


5571 


C ATTIOI ftG3 


4517 


5572 


C ATTIOI QCIA 


4518 


5573 




4519 


5574 


Q ATTIfil QftQ 


4520 


5575 


SATTIOIQIft 


4521 
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SATTiniQI ^ 


4522 


5577 
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5578 
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SAU101991 
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A <OQ 

4329 


5584 
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SAU 102001 




5586 


SAU 10200? 


A C30 

4Dj2 


5587 


SAU1 02003 


4533 


5588 
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4534 


5589 


SAU102007 


4535 
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4566 
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SAU 102257 
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SAU 102260 
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5625 


SAU 102261 
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SAU102333 
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SAU 102350 


4594 
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SAU 102352 
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SAU 102355 
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SAU1 02356 


4597 


5652 


SAU102378 
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5653 


SAU102380 


4599 
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SAU102388 


4600 


5655 


SAU102389 


4601 


5656 


SAU102390 


4602 
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SAU102392 
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5658 


SAU102394 
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SAU 1023 96 
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5661 


SAU102407 
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SAU1 02447 
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SAU1 02448 
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5675 


SAU102452 
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SAU102460 
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WHAT IS CLAIMED IS : 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 

2. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 
3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

3. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 
spanning at least a portion of two or more genes, 5' noncoding region, or 3 9 noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

4. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ED NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

5. A vector comprising a promoter operably linked to a nucleic acid encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

6. A purified or isolated polypeptide comprising a polypeptide whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

7. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 1 0, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3. 0t78 with the default parameters. 

8. A method of producing a polypeptide, comprising introducing a vector comprising a 
promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
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pblypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

9. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 
activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

1 0. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 
determining whether said compound influences the activity of said gene product. 

1 1 . A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
20 compound or nucleic acid; and 

(b) measuring an activity of said target. 

12. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3 795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 
gene product in a ceil to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 
13. A method for inhibiting cellular proliferation comprising introducing an effective 

amount of a compound with activity against a gene whose activity or expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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14. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ IDNOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutical^ acceptable carrier. 

15. A method for inhibiting the activity or expression of a gene in an operon required for 

5 proliferation wherein the activity or expression of at least one gene in said operon is inhibited by an 
antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

16. A method for identifying a gene which is required for proliferation of a cell comprising: 
1 0 00 contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
15 complementary to said antisense nucleic acid or a portion thereof. 

1 7. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 
which said nucleic acid was obtained ; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

18. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 
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19. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 

5 wherein the activity or expression of said gene product is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

20. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is a gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
by acting on said gene product. 

21 . A method for identifying the biological pathway in which a proliferation-required gene 
or ,ts gene product lies, wherein said gene or gene product comprises a gene or gene product whose 
actrvuy or expression is inhibited by an antisense nucleic acid comprising a sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
relative to a cell which was not contacted with said compound. 

22. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
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biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
5 said first cell relative to a cell which does not contain said antisense nucleic acid. 

23. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

24. A compound which interacts with a gene or gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID 

1 0 NOs.: 8-3795 to inhibit proliferation. 

25. A compound which interacts with a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to inhibit 
proliferation. 

26. A method for manufacturing an antibiotic comprising the steps of: 

1 5 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 
manufacturing the compound so identified. 

20 27. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3 796-3 800, 3806-4860, 5916-10012, and the nucleotide sequences 

25 complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 

28. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 

30 of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
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NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795. 

29. A method for identifying a compound which influences the activity of a gene product 
required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs. : 8-3 795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

30. A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
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product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target. 

3 1 . A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 
selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
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nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

32. A method for inhibiting cellular proliferation comprising introducing a compound with 
activity against a gene product or a compound with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3 795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795. 

33. A preparation comprising an effective concentration of an antisense nucleic acid in a 
pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 
thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

34. A method for inhibiting the activity or expression of a gene in an operon which encodes 
a gene product required for proliferation comprising contacting a cell in a cell population with an 
antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in an 
antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
1 5 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
20 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

35. A method for identifying a gene which is required for proliferation of a cell comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 

25 consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 

BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795 or a proliferation- inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 

30 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
35 complementary to said antisense nucleic acid or a portion thereof. 

36. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 
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(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 
5 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
10 from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 
37. A method of identifying a compound having the ability to inhibit proliferation 

comprising: 

(a) sensitizing a test cell by contacting said test cell with a sublethal level of an 
antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 
proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions!; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 
38. A method for identifying a compound having activity against a biological pathway 

required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

39. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 
the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 3795 
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under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity & 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining the degree to which said compound reduces proliferation of said 
contacted cell relative to a cell which was not contacted with said agent. 

40. A method for identifying the biological pathway in which a proliferation-required gene 
product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 
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41. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
5 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

1 0 of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

1 5 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

42. A compound which inhibits proliferation by interacting with a gene encoding a gene 
product required for proliferation or with a gene product required for proliferation, wherein said 

20 gene product is selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 

25 version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 

35 complemented by the gene product whose activity is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs: 8-3795. 

43. A method for manufacturing an antibiotic comprising the steps of: 
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screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795 ; and 

manufacturing the compound so identified. 

44. A method for inhibiting proliferation of a cell in a subject comprising administering an 
effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
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activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 
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